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Ihnlt INE, /\ IR INTEGRATED CIRCUITS 
APPLICATION SELECTOR GUIDE 


LINEAR integrated circuits offer the design engineer a variety of functions for analog appli- 
cations. This line includes operational, differential, high frequency, power, and sense amplifiers 
with a broad selection of operating characteristics and packaging. 


LINEAR IC PACKAGES 






CASE 71 —10 PIN CASE 71A— 10 PIN CASE 72 (TO-91) CASE 73 
Suffix G after type number | Suffix G after type number Suffix F after type number Suffix F after type number 


g © 


CASE 83 (T0-86) CASE 89 —5 PIN CASE 93 (TO-116) CASE 96 —8 PIN (TO-99) 
Suffix F after type number Suffix G after type number | Suffix P after type number | Suffix G after type number 


At a Glance 


OPERATIONAL AMPLIFIERS 














Output Common Mode 
Voltage Rejection 





TYPE 
Open Loop 


Temperature Range 


Voltage Gain Swing Ratio 
—55 to +125°C Case 0 to +75°C Case (Avor) (Vout, Ve} (CM,ej, dB) 
Mc1520 714,72 - - 1,500 

71,72 











































MC1530 MC1430 71,72,93 5,000 
MC1531 71,72 MC1431 71,72,93 3,500 
MC1533 71,72 MC 1433 71,72,93 60,000* 














71,83,93 7,000 
45,000 


| mic1s39 120,000 
MC1439 100,000 


45,000 
3,600 











MC1535** 71,83 Mic1435** - 
= _ = Mc1437** 


MC1539 96 MC1439 





























MC1709 96,72 MC1709C 96,72,93 
MC1712 96,72 MC1712C 96,72,93 




































*Adjustable **Dual 


HIGH FREQUENCY AMPLIFIERS 












Small-Signal | __ Noise 


Case | Voltage Gain | Bandwidth Figure 
(Ay, dB) (MHz) (dB) 










TYPE Temperature Comments 
































High stability through low internal feedback for 


4.0 C00 Mz RF-tF applications. 


MC1110 | -55to +126°C | 89 
=i. 


scene 100 MHz 


MC1509 | —55 to +125°C 73 | 40 4 40 4.5uV(5Hz-10MHz)© 
























ideal f ideband vid lications. 

“MC1510 | —55t0+126°C [73,96| 40 20 | 4.5uv(6H2-10MH2)@ | ‘798! for widebanc vido appicnens 
s 26 @ Constant input impedance over entire AGC range. 
MC1550 | —55 to +125°C n 60 MHz 2002 | 5.0 @ 60 MHz RF-IF amplifier for communications equipment. 





Three stage direct coupled common emitter cascade 
circuit with series feedback achieving extremely 
stable gain. 




















MC1552 | —55 to +125° " 34 40 5.0 @ 30 MHz 


MC1553 | —55 to +125°C 71 52 35 5.0 @ 30 MHz 


Noise Voltage referred to input 
Useful transducer power gain 














Same as MC1552 except higher gain. 
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POWER AMPLIFIERS 


Total 
Voltage Harmonic 
TYPE Temperature Gain Distortion 
(Ay, V/V) (%) 
| Mc1524 | —55 to +125°C 71 38 0.6 Complementary output, low standby current drain. 
| icis54 | —55 to +125°C va 10, 18,36 0.4 Capable of single or split supply operation. 


DIFFERENTIAL AMPLIFIERS 


















































Differential Common Differential 
Voltage Mode Input 

TYPE Temperature Case Gain Rejection | impedance Comments 
(Aga, dB) (CM,j, dB) | (Zin, kQ) 


0 to +75°C 38 


| mc1s19 | —55 to +126°C | 71 73 


| —55 to +125°C | 71 43 


[wcrs26 | -sere H26°C | 71 


SENSE AMPLIFIERS : 
Time 


(tp, ns) eam 

mci440 | oto+75°c | 71,72,93 7 85 | 50 _| Designed to detect bipolar differential signals derived by 

MC1540 | —55to+125°C | 71,72 7 85 | 30 _ | @ core memory with cycle times as short as 0.5 us. 
A’ dual-channel gated sense amplifier with separate 

83 7 2 18 wide band differential input amplifiers. 

A differential comparator providing accuracy and fast 


response time. 


Same as MC1710—specified over limited temperature 
range. 

A dual differential comparator providing accuracy and 
fast response time. 





40 Darlington inputs (high impedance). 
2.6 NPN inputs, PNP outputs, 1 MHz BW. 


Conventional differential inputs, high gain, 
built-in temperature compensated current 
source. 
















3.0 













Same as MC1525 except Darlington inputs. 
















Same as MC1429-—specified over full tem- 
perature range. 







Response 

























MC1710 | —55 to +125°C 



























MC1710C 0 to +75°C 72,96,93 














—55 to +125°C 





Same as MC1711—specified over limited temperature 


range. 


Two amplifiers on a single monolithic chip. 





40 









t Avol 
STEREO PREAMPLIFIERS 


TYPE 


0 to +75°C | 3 | 10,000 






Open Loop 
Voltage 
Gain 






Channel 
Separation 





LINEAR IC SYMBOLS AND DEFINITIONS 


Ag Differential Voltage Gain (dB) THD ‘Total Harmonic Distortion (%) 
A, Transducer Power Gain (dB) toa | Propagation Delay Time (ns) 
Ay Voltage Gain (dB or V/V, as specified) tz Response Time (ns) 
Ayo. Open Loop Voltage Gain (V/V) V;,._ Input Offset Voltage (mV) 
Ay\;.) | Single-Ended Voltage Gain (dB) Vou Output Voltage, High (Vdc) 
CM,,, | Common Mode Rejection Ratio (dB) Vo. Output Voltage, Low (Vdc) 
CMV;,, Input Common Mode Voltage Swing Vue Output Voltage Swing (V,, or V,.,, aS specified) 
(Vp Or V,.p, aS specified) Vous (CM) Common Mode Output Voltage (Vdc) 
TCV,, Temperature Coefficient of Vour(de) DC Output Voltage (Vdc) 
Input Offset Voltage (uV/°C) Vin Input Threshold Voltage (mVdc) 
TCV;, Threshold Voltage Temperature Coefficient 
(uN/°C) 


CASE 71, 71A 


CASE 7IA— 
PIN 10 UNDER 
TAB 


CASE 71A 


CASE 83 14-LEAD FLAT PACKAGE 
T0-86 


LEAD 1 IDENTIFIED BY COLOR 
DOT OR BY ELBOW ON PIN. 


0.006 


ALL PINS ELECTRICALLY 
ISOLATED FROM PACKAGE 


CASE 93 


0.035 

TYP 

RAD 
MECHANICAL 


CASE OUTLINES 


CASE 72 10-LEAD FLAT PACKAGE 
T0-91 0.030 


678910 | 
0.240 


0.290 


Lead 1 identified by color dot or by shoulder on 
lead. All leads electrically isolated from package. 


All dimensions 


are in inches 


SEATING PLANE 


7° DRAFT 


@ This dimension is measured at the seating plane. 


@ A insulating stand-offs are provided. 





CASE 73 10-LEAD FLAT PACKAGE 


0.030 
REF 


0.250 
MIN 


67 8910) | 
0.240 
0.290 


Lead 1 identified by color dot or by shoulder on 
lead. All leads electrically isolated from package. 


CASE 89 
ri 


0.335 
DIA | ie oe 


0.500 MIN 








MC1430 
MC1431 


. . . designed for use as a summing amplifier, inte- 
grator, or amplifier with operating characteristics 


as a function of the external feedback components. ; 
Lead 4 connected 
to case CASE 72 
(TO-91) (TO-116) 


CASE 71 “E” SUFFIX “P” SUFFIX 
“G" SUFFIX 





Typical Amplifier Features: MAXIMUM RATINGS (1, = 25°C unless otherwise noted) 








Rating Symbol Value Unit 





@ High Open Loop Gain — 























































AVOL = 74 GB typical Power Supply Voltage vi 48 Vae 
_ Power Supply Voltage v- -8 Vde 
e Large Output Voltage Swing — Ep ora zs aS Sait 
Typically +5.0 V @ 6.0 V Supply erential. Input Signal in E ica 
Load Current Ip 10 mA 
@ Low Output Impedance — Power Dissipation (Package Limitation) Py 
Zout = 25 ohms typical Metal Can 680 mW 
Derate above 25°C 4.6 mw/°c 
e High Slew Rate — Flat Package 5 500 ve 
. Derat 25°C 3. w/c 
Typically 4.5 V/us Sec " 
Plastic Package 400 mW 
Derate above 25°C 3.3 mw/°?C 
Operating Temperature Range* | Ta 0 to +75 9c 
Storage Temperature Range £ f °c 
Metal Can and Flat Package oe -55 to +150 
Plastic Package -55 to +125 








*For full temperature range (-55°C to +125°C) see MC1530-MC1531 data sheet. 





PIN CONNECTIONS 














Schematic ABcOD EF GH J K 
6nd Oc ick “Fy &G" Pkgs. 1 2 3 4 5 6 7 8 9 10 
“P” Package 4 6 8 7 111213141 2 


FIGURE 1- EQUIVALENT CIRCUIT BOTH TYPES 








FIGURE 2- MC 1430 (STANDARD INPUT) FIGURE 3— MC1431 (DARLINGTON INPUT) 
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MC 1430, MC 1431 (continued) 


ELECTRICAL CHARACTERISTICS + = +6 Vdc, v- = —6 Vdc, T, = 25°C unless otherwise noted) 


Open Loop Voltage Gain 








MC1430 
MC1431 


MC1430 
MC1431 






















en Loop Bandwidth 
(no roll-off capacitance) MC1430 


MC1431 


Output Impedance ae 
(f = 20 Hz) MC1430, MC1431 
Input Impedance ial 
ff = 20 Hz) MC1430 
MC1431 si ah 
B ov Ay Output Voltage Swing 
ry E -y (1000 ohm Load) MC1430, MC1431 Vout | +4.0 


Input Common Mode Voltage Svang 
C1430 


iiss 



































+e A 


e 
7 Ave = a 
~V \ y CMe; = Avom — Avon 






Common Mode Rejection Ratio 





MC1430 
MC1431 

















Input Bias Current 











( th ) MC1430 
Db MC1431 









Input Offset Current 


= MC1430 
io“ -k 


MC1431 













Input Offset Voltage 
MC1430 


MC1431 



















DC Power Dissipation 
(Power Supply=+6 V, Vout = 0) 










Input Offset Voltage 







+750 Cc MC1430 
0°c 
+75°C MC1431 






0°c 






*All definitions imply linear operation (Vig = 0) 


FIGURE 4 — NORMALIZED DC OPEN LOOP TRANSFER CHARACTERISTICS 


RECOMMENDED OPERATING 
CONDITIONS 


1. For High Slew Rate use Circuit A, Figure 9 

2. For Minimum Noise use Circuit B, Figure 9 

3. For operational stability Power Supply decoup- 
ling should be employed at all times. 


4. Self Biasing network used to hold output voltage 
less than + 1 volt dc (quiescent) 


B E 
100 kQ 10kQ 
Y 1000 uF 


Vout OUTPUT VOLTAGE (VOLTS) 





Vins INPUT VOLTAGE (mV) 





MC 1430, MC 1431 (continued) 


Ay, VOLTAGE GAIN (dB) 


Ay, VOLTAGE GAIN (dB) 


FIGURE 5 — VOLTAGE GAIN versus FREQUENCY 
(Rolloff Applied To Output bau! 








FREQUENCY (kHz) 


FIGURE 6 — OPEN LOOP VOLTAGE GAIN versus FREQUENCY 
(Rolloff Applied To Input Differential Amplifier) 


s-wwll| UH 


HM MITUEESN 
t NSTI 
eA LITA AT 


C=0.1 pF 





NATELY 
UUTTTUIN GUT HTT TE 
Pee 





0001 001 01 01 1 23 5710 


FREQUENCY (MHz) 


Ay, VOLTAGE GAIN (dB) 


Ay, VOLTAGE GAIN (dB) 


(Rolloff Applied To Input Differential Amplifier) 











Null 
NY 

CL TT A NST 
festa | TTT | ete nu | [NR 
CT ATT TTT 
cw LUI WTI CUTIE TA 
01 1 10 100 1000 


FREQUENCY (kHz) 








FIGURE 7 — VOLTAGE GAIN 
versus MINIMUM ROLLOFF CAPACITANCE 


wae acl 
[ Resistance [100<a 1] 10] roo \ 


MC1431 
CIRCUIT A: 9401430 





01 1 235710 100 1000 10,000 
C, CAPACITANCE (pF) 


MC 1430, MC1431 (continued) 


FIGURE 8 — MAXIMUM OUTPUT VOLTAGE SWING versus FREQUENCY 


(Rolloff Applied To Output Amplifier) (Rolloff Applied To Input Differential Amplifier) 


PA LEN 
Bl af 


MC1430-MC 1431 
C=01 pF 





C2 = 0.05 pF 










MC1430-MC1431 
C) = 0.05 pF 







Ue TIT 
AMET 
CANE 
CTT ATIC 
CANINA 
TEATS 


Vo, MAXIMUM OUTPUT SWING (VOLTS p-p) 
Vo, MAXIMUM OUTPUT SWING (VOLTS p-p) 











10 23 5710 100 500 01 01 23 5710 10 100500 
FREQUENCY (kHz) FREQUENCY (kHz) 
FIGURE 9 — SLEW RATE versus ROLLOFF CAPACITANCE FIGURE 10 — OPEN LOOP VOLTAGE GAIN 


100 


: _ 
Oo NwarS 


| CIRCUIT a 
tf &tr<50 ns 





& LT zs 
& circuit A TS = 
Ss Ol z= 
s 3S 
# 
= 5 
EF 01 = 
Oo ; < 
Ole 
Ar 
001 
SELF BIAS 
CIRCUIT 
0001 ss 
Sy 
tat; <50 ns Cc 
00001 | 
001 01 01 10 2 3 5 710 
C, CAPACITANCE (uF) TEMPERATURE (°C) 


OPERATIONAL AMPLIFIER 


OPERATIONAL AMPLIFIERS 





MC1433 


. .. designed for use as a summing ampli- 
fier, integrator, or amplifier with oper- 
ating characteristics as a function of the 
external feedback components. 


Typical Amplifier Features: 


@ High-Performance Open Loop Gain 
Characteristics 
AVOL = 60,000 typical 


© Low Temperature Drift — +8.0 wV/°C 


@ Large Output Voltage Swing — 
£13 V typical @ +15 V Supply 


e@ Low Output Impedance — 
Zout = 100 ohms typical 


e Input Offset Voltage Adjustable to Zero 


CIRCUIT SCHEMATIC 


OFFSET ADJUST OH 


Schematic 

“G" Package 
“FE” Package 
“P” Package 





Lead 4 connected 


CASE 71 
“G" SUFFIX 


CASE 72 
(TO-91) 
“E' SUFFIX 


CASE 93 
(TO-116) 


“P’ SUFFIX 





MAXIMUM RATINGS (Ta = 25°C unless otherwise noted) 


Symbol Value 


vt +18 
v- -18 

















Power Supply Voltage 




















Differential Input Signal 


Common Mode Input Swing 


Output Short Circuit Duration 














Power Dissipation (Package Limitation) 
Metal Can 
Derate above 25°C 
Flat Package 
Derate above 25°C 
Plastic Package 
Derate above 25°C 





Operating Temperature Range* 







Storage Temperature Range 
Metal Can and Flat Package 
Plastic Package 


*For full temperature range (-55°C to +125°C) and characteristic curves, see 
MC1533 data sheet. 







-65 to +150 
-65 to +125 








EQUIVALENT CIRCUIT 


wlofols 
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MC 1433 (continued) 


ELECTRICAL CHARACTERISTICS vw: = +15 Vdc, V- = —15 Vde, Ta = 25°C unless otherwise noted) 


Open Loop Voltage Gain 
(V @ Pin G=+15 Vdc) 
(Pin G open) 


(V @ Pin G=+15 Vde, T, = 0°C, 475°C) 


(Pin G open, T, = 0°C, +75°C) 
A 


Output Impedance 
(Pin G open, f = 20 Hz) 


Input Impedance 
(Pin G open, f = 20 Hz) 


Output Voltage Swing 
Ry = 10k2) 
(Ry = 2kQ) 


Input Common Mode Voltage Swing 


Common Mode Rejection Ratio 
(V @ Pin G=+15 Vdc) 
(Pin G open) 


Input Bias Current é 

+ 1, (T, =+25-C) 
oot ant 
"3 per, = 0°) 
Input Offset Current 

Mo = - 1) 
=T -Iy 
- 1, 











_ 9? 
T,=0 o 
Ty = 475 Cc) 


Input Offset Voltage ® 
(T, = 25°C) 


(T, = 0°c, 475°C) 


Step Response 
Gain = 100, 15% overshoot, 


R, =1ko, R = 100 ka, 


Ry = 1002, CQ = 0.02 uF 


Gain = 10, no overshoot, 
R, =1kaq, Ry =10ka, 
Rg =109, C, =0.05 uF 





1 


Gain = 1, 20% overshoot, 
R, =10ka, 








Average Temperature Coefficient of 
Input Offset Voltage 


(Tq = 0°C to 425°C) 
(Ty = +25°C to +75°C) 








Average Temperature Coefficient of 
Input Offset Current 


(Ty = 0°C to 425°C) 
(Ty = 425°C to +75°C) 





DC Power Dissipation 


(Power Supply = +15 V, V 0) 


out ~ 


Positive Supply Sensitivity 
(V~ censtant) 


Negative Supply Sensitivity 
(V* constant) 





©@ All definitions imply linear operation @® av,,,,/at = Slew Rate 
® Input offset voltage (V,) may be adjusted to zero by varying the potential on pin H 
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DUAL OPERATIONAL AMPLIFIERS 


OPERATIONAL AMPLIFIERS 





MC1435 


. . . designed for use as summing ampli- 
fiers, integrators, or amplifiers with oper- 
ating characteristics as a function of the 
external feedback components. Ideal for 
chopper stabilized applications where ex- 
tremely high gain is required with excellent 
stability. 


Typical Amplifier Features: 


@ High Open Loop Gain Characteristics — 
AVOL = 7,000 typical 


e@ Low Temperature Drift — 
£10 wV/°C 


e Large Output Voltage Swing — 
+3.6 V typ @ +6.0 V supply 


e Low Input Offset Voltage — 1.0 mV 


e Low Input Noise Voltage — 0.5 uV 


Lead 1 connected 


CASE 71 CASE 83 CASE 93 
"Gi" SUFFIX (TO-86) (TO-116) 
“E" SUFFIX “P" SUFFIX 





MAXIMUM RATINGS (1, = 25°C unless otherwise noted) —- 
| Sl 
Power Supply Voltage vt +9.0 Vde 
v- -9.0 Vde 
-4.0 
Ta 
Tote 














Power Dissipation (package limitation) 
Metal Can 
Derate above 25°C 
Flat Package 
Derate above 25°C 





Output Short Circuit Duration | ts __ | Continuous | 
Plastic Package 


Derate above 25°C 3.3 


Operating Temperature Range* in eae Oto +75 
°c 


Storage Temperature Range j 
Metal Can and Flat Package -65 to +150 
Plastic Package -65 to +125 


*For full temperature range (-55°C to +125°C) and characteristic curves, 
see MC1535 data sheet. 
















CIRCUIT SCHEMATIC EQUIVALENT CIRCUIT 


INPUT LAG 1 QUTPUT LAG 
12(4) 





~ (10)6° 
INPUT 2 , (96 0 


4 
INPUT LAG 2. OUTPUT LAG 





| QUTPUT 1 


QUTPUT 1 0 i ain! 
© 13(5) Vv 
0 14(6) 
QUTPUT 2 
° 1{7) 
OUTPUT 2 


43 28) Pagy 
INPUT 
LAG 2 


Number at end of terminal is pin number for both flat and plastic packages, 
2 Number in parenthesis is pin number for metal can package. Input lag 
available in flat and plastic packages. 


MC 1435 (continued) 


ELECTRICAL CHARACTERISTICS (Each Amplifier) (V* = +6.0Vdc, V~ = —6.0Vdc, Ta = 25°C unless otherwise noted) 
Characteristic Definitions (linear operations )| Characteristic = | min | typ | Typ | max | unit | 
Sout Open Loop Voltage Gain v/V 
we 3; B00 7, 000 
17 dB 
p-p 
peak 


edad 
+3.0 9 
-2.0 7 
DC Power Dissipation 


1.5 
1.5 
e 5.0 
7.5 
(Power Supply = + 6.0 V, Vout = 0) | = | 00 


SENSITIVITY = $ Positive Supply Sensitivity 
mi (V” constant) 
ou Negative Supply Sensitivity 
(V" constant) 
MATCHING CHARACTERISTICS 


Same characteristic definitions 
as shown for each amplifier above. 









(Ty = 0°C to +75°C) 








Output Impedance 









(f = 20 Hz) 

Input Impedance kQ 
(f = 20 Hz) 

Output Voltage Swing 
(Ry = 10 kQ) 










@ 
) 8in Avem = an! 
= LI ee “out 


Mei = Avem ~ AvoL 


uA 


Input Common Mode Voltage Swing 
Common Mode Rejection Ratio 


Input Bias Current 


I +I, (Ty = +25 Cc) 


bo 2]? (Ty = 0°C) 








lo 


Input Offset Current 
i = 41-1) 
a =I, -1,, Ty = 0°C) 
(I, = 1 - dy, Ty = +75°C) 





5.0 
10 
0.5 














Input Offset Voltage 
(T, = 25°C) Ry = 502 


(Ty = 0°C to + 75°C) 

















Step Response 
Gain = 100, 30% overshoot, 


R, = 4.7K, Ry = 470 k2, 
Rg = 1502, C, = 1,000 pF 














3 
Gain = 10, 10% overshoot, 
Ry = 47kQ, Ry = 470 kA, 
R, = 472, C, = 0.01 uF 













Gain = 1, 5% overshoot, 


Ry = 47kQ, Ry = 47k 





(—— 

so OVERSHOOT ve 
Xo SLEW RATE 

Nos 










Ry = 4.79, Cy=0.1uF 
Average Temperature Coefficient of 
Input Offset Voltage TCe. 
(R, = 502, T, = 0°C to +75°C) 
s A 
Average Temperature Coefficient of TC. 
Input Offset Current 
(Ty = 0°C to +75°C) 






















Input Offset Current Tioy +1, 02 


Average Temperature Coefficient TC 917 TC. 


Vv 


Tio2 










Input Offset Voltage i017 Vio2 


C. 


TC 





Average Temperature Coefficient 


viol T Jog 





®© av, /at = Slew Rate 
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MC1435 (continued) 


TYPICAL OUTPUT CHARACTERISTICS 
vt = +6,0 Vdc, V~ = -6.0 Vdc, Ty = 25°C 







FIGURE 1 — TEST CIRCUIT 


*MC1435 F and P only. 


FIGURE 2 — LARGE SIGNAL SWING 
versus FREQUENCY 
‘ 
N 1A 


+4.0 SR TON TS 
NI MN 


pouty 
4 a 2a 
apis Hl 1A 


i i aN 
| He : We 
0 90500 20 


100 1.0k 10k 100k 1.0M 10M 
f, FREQUENCY (Hz) 






Vout: UTPUT VOLTAGE SWING, (Vp-p) 


FIGURE 4 — OPEN LOOP VOLTAGE GAIN 
versus FREQUENCY 


A 

i hi Al IN 

m8 LEN AN 
as 


Aa 


1.0k 10k 100k 1.0M 10M 
f, FREQUENCY (Hz) 


100 








Ayo VOLTAGE GAIN (dB) 
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td see eee 








TEST CONDITIONS 


ee ne ees meee 






QuTPUT 
NOISE 
(mV rms) 






0 
510 
t] 
§,000 
0 


or AVOL 


FIGURE 3 — VOLTAGE GAIN versus FREQUENCY 


Fema UMM LIN TINT Tl 





40 
































- \ | 
: | 
Z 20 X 
$ 
< Hi 
“CATT ATTN TU 
100 1.0k 10k 100k 1.0M 10M 
f, FREQUENCY (Hz) 
FIGURE 5 — INPUT OFFSET VOLTAGE 
versus TEMPERATURE 
_ 412 
> 
= 
w +0.8 
z 
SB +04 ——{ 
o 
= 0 
$ 
G04 
5 0.8 
z -1.2 
2 
-1.6 
+20 +40 +60 +80 


Ty, AMBIENT TEMPERATURE (°C) 


MC 1435 (continued) 









FIGURE 6 — VOLTAGE GAIN versus FIGURE 8 — POWER DISSIPATION versus 
POWER SUPPLY VOLTAGE Pas arid al 
af 90, < 25 
< TAS eb: SAN NEES AREA 25 50 
= 80 40 T REDUCED TEMPERATURE a 75 
>. 
3 Ss n 715 100 
: z 100 | 25 
°o 20 
3 60 < lf mY 
“ of ig $ : 
FIGURE 1 — COMMON MODE SWING versus zy a zai z °° 
POWER SUPPLY VOLTAGE 2 aoe ee pf fp 
5 go} ft fe auiescent - ov Ea 
= 





os 
o 


SWING (VOLTS) 


SAFE OPERATING AREA 
AT ANY TEMPERATURE 











CMV;,,, COMMON MODE VOLTAGE 


20 30 40 506 60 70 80 90 10 
vt and V~, POWER SUPPLY VOLTAGE (voLTs) Vt and V~, POWER SUPPLY VO LTAGE (Vdc) 





FIGURE 9 — OUTPUT NOISE VOLTAGE 
versus SOURCE RESISTANCE 





Vn out: OUTPUT NOISE VOLTAGE, (mV} 


Ry =Rp 





Ry, SOURCE RESISTANCE (ons) 


FIGURE 10 — INDUCED INPUT SIGNAL 
(CHANNEL SEPARATION) versus FREQUENCY 










= 
> 
= 
a 
= 
& 100 
a 
i 
a pett2 
z2 INDUCED INPUT 
2 SIGNAL (e ing! Voualde) = ov 
o - _ 
B 10 
= 
Induced input signal (uV of induced input signal in amplifier #2 
= per volt of output signal at amplifier #1) 


; . FE 
® outs ~ Ping Xs. where ‘out, is the component of 





100 1.0k 10k 100 k 1.0M ®outy due only to lack of perfect separation between the 


f, FREQUENCY (Hz) two amplifiers. 


OPERATIONAL AMPLIFIERS 


DUAL OPERATIONAL AMPLIFIERS 





MC1437P 


(DUAL MC1709CP) 


. .. designed for use as summing amplifiers, integrators, 
or amplifiers with operating characteristics as a function 
of the external feedback components. Ideal for chopper 
stabilized applications where extremely high gain is re- 
quired with excellent stability. 


Typical Amplifier Features: 


@ High-Performance Open Loop Gain Characteristics 
AVOL = 45,000 typical 


@ Low Temperature Drift — +3.0 wV/°C 


e@ Large Output Voltage Swing — 


+14 V typical @ +15 V Supply on 93 
TO-116) 


@ Low Output Impedance — Zoyt = 30 ohms typical “P’ SUFFIX 





MAXIMUM RATINGS 


[Rating ‘| Symbol [va | Uni] 


Power Supply Voltage ve +18 Vdc 
Vv -18 Vde 


Output Short Circuit Duration 
415 mW 
3.3 mw/°C | 
° 
: 
















Power Dissipation (Package Limitation) 
Plastic Package 
Derate above 25° C 







0 to +75 


. °C 
-65 to +125 


Operating Temperature Range 


Storage Temperature Range 
Plastic Package 
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MC1437P (continued) 


CIRCUIT SCHEMATIC 


INPUT LAG 1 


‘ (NPUT 


INVERTINGO 
INPUT 1 


INVERTING 
INPUT 2 0 


NON-INVERTING 
INPUT 


INPUT O 
LAG 2 


INPUT LAG 2 





8 
OUTPUT 1 


INPUT 1 


EQUIVALENT CIRCUIT 
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MC1437P (continued) 


ELECTRICAL CHARACTERISTICS (each amplifier) 
(vt = +15 Vde, V~ = —15 Vde, Ta = 25°C unless otherwise noted) 


Characteristic Definitions (linear operation) Characteristic 
Open Loop Voltage Gain 
(Ry = 5.02, Vi = #10 V, 
T, = 0°C to +75°C) 
Output Impedance 
(£ = 20 Hz) 
Input Impedance 
(f= 20 Hz) 











Output Voltage Swing 
(R,, = 10 ka) 





Input Common Mode Voltage Swing 


ie, Fout Common Mode Rejection Ratio 


CM,6j = Avem ~ AvoL 





Input Bias aes 


yk (Ty = +25°C) 
=~], (x, = 0°C) 


Input Offset Current 
dig = yy = 2 
cit a = 0°C) 
ene I, 1, = #78°C) 





Input Offset Voltage 
(Ty = 25°C) 
(Ty = 0°C, +75°C) 





Step Response 
Gain = 100, 5% overshoot, 
R, = 1kQ, Ry = 100 ka, 
R, = 1,5k9, C, = 100 pF, Cy =3.0 pF 


Gain = 10,, 10% overshoot 
R, = 1kQ, Ry = 10 kQ, 
Rg = 1.5kQ, Cy = 500 pF, Cy = 20 pF 


\ OVERSHOOT Gain = 1, 5% overshoot 
R, = 10 k2, Ry = 109, 


—_ SLEW RATE 
Rg = 1.5k@, Cy = 5000 pF, C, =200 pF 


XN 





Average Temperature Coefficient of 
Input Offset Voltage 


(Rg = 502, Ty = 0°C to +75°C) 
(Rg £10 kQ, T, = 0°C to +75°C) 





Average Temperature Coefficient of 
Input Offset Current 
(Ty = 0° to +25°C) 


(Ty = +25°C to +75°C) 





. DC Power Dissipation 


(Power Supply = +15 V, Visat = 





Positive Supply Sensitivity 
(V" constant) 





SENSITIVITY =S 
v, 
Negative Supply Sensitivity 
(V" constant) 





@ av,,,/at = Slew Rate 


MATCHING CHARACTERISTICS 


Same characteristic definitions Open Loop Voltage Gain 


as shown for each amplifier above. 
Input Bias Current 


Input Offset Current 
Average Temperature Coefficient 











Average Temperature Coefficient C Vio. yor 


Channel Separation 
(£ = 10 kHz) 





9-18 


MC1437P (continued) 


TYPICAL OUTPUT CHARACTERISTICS 


FIGURE 1—TEST CIRCUIT 
vt = +15 Vde, V~ = —15 Vde, Ta = 25°C 





TEST CONDITIONS 


Ro 


FIGURE | CURVE |VOLTAGE NOISE 
NO. NO. GAIN 





a [eat | nat [ 0 [| ma 




































































































































































































































































FIGURE 2—LARGE SIGNAL SWING FIGURE 3—VOLTAGE GAIN versus FREQUENCY 
= L LL 60 
= Hi nil 
$ Nee A 
mn 
S li Zz 40 
i il z 
<x a 
Z Ml 0 
Z il = 
: ah ae 
= th TA S 
a io ne 
3 il Hl | 
2 7 ; 
ae 5 LI 
10k 100k : 10 100 1.0k 10k 100 k 1.0M 
f, FREQUENCY (Hz) f, FREQUENCY (Hz) 
FIGURE 4—OPEN LOOP VOLTAGE GAIN FIGURE 5—POWER DISSIPATION 
versus FREQUENCY versus POWER SUPPLY VOLTAGE 
100 
TTT zee 
| ES Th SS aie 
a NI z ‘ 
= N z a 
3 i = $ 
Be a mJ 
3 6 5 
2 || 2 CAUTION: ADDITIONAL POWER = 
2 2 DISSIPATION RESULTING FROM 
DRIVING LOW IMPEDANCE LOADS 
|| MUST BE ADDED TO THE ABOVE 
CURVE 
10 100 1.0k 20k 5.0k10k 100k 1.0M 40 60 80 10 12° «14 ~~«(O16s«dB 
f, FREQUENCY (Hz) V* AND V~ POWER SUPPLY (Vdc) 
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MC 1437P (continued) 


FIGURE 6—VOLTAGE GAIN 
versus POWER SUPPLY VOLTAGE 





Ta = 25°C 

















Avot, OPEN LOOP VOLTAGE GAIN (dB) 





Vt AND V~, POWER SUPPLY VOLTAGE (VOLTS) 


FIGURE 8—INPUT OFFSET VOLTAGE 
versus TEMPERATURE 


T OFFSET VOLTAGE CHANGE (mV) 


L 
Ss 





Vig, INPU 


—18 





Ta, AMBIENT TEMPERATURE (°C) 


FIGURE 10—INDUCED INPUT SIGNAL 
(CHANNEL SEPARATION) versus FREQUENCY 




















ein. INDUCED INPUT SIGNAL (V/V) 























100 


f, FREQUENCY (Hz) 


CMV;,, COMMON MODE VOLTAGE SWING (VOLTS) 


Vp out, OUTPUT NOISE VOLTAGE (mV) 








FIGURE 7—COMMON SWING 
versus POWER SUPPLY VOLTAGE 





























15 
vt AND V—, POWER SUPPLY VOLTAGE (VOLTS) 


20 


FIGURE 9—OUTPUT NOISE VOLTAGE 
versus SOURCE RESISTANCE 

















10k 10k 
Rg, SOURCE RESISTANCE (OHMS) 













INDUCED INPUT 
SIGNAL ein) 


Induced input signal (uV of induced input signal in amplifier #2 
per volt of output signal at amplifier #1) 


® out 9= Ping (1+ i where gut, is the component of 


2utg due only to lack of perfect separation between the 


two amplifiers. 


OPERATIONAL AMPLIFIER OPERATIONAL AMPLIFIERS 





MC1439G 


. .. designed for use as asumming amplifier, integrator, 
or amplifier with operating characteristics as a function 
of the external feedback components. 


Typical Amplifier Features: 


@ Low Input Offset Voltage — 2.0 mV typ 


@ Low Input Offset Current — 100 nA max , Lead 4 connected to case 
@ Large Power-Bandwidth — 20 Vp-p Output CASE 96 
Swing at 10 kHz min (TO-99) 


z 2 "“G" SUFFIX 
e@ Output Short-Circuit Protection : 


@ Input Over-Voltage Protection 


@ Class AB Output for Excellent Linearity 





@ Slew Rate — 34 V/us typ 


MAXIMUM RATINGS (1, = 25°C unless otherwise noted) 














+ 
Power Supply Voltage Me ee a 
Common Mode Input Swing CM 
ee eae aS 
Sana t 
° 
T 





in 
in 


Power Dissipation (Package Limitation) 680 mW 
Derate above 25°C 4.6 mw/°C 

Operating Temperature Range A 0 to +75 

Storage Temperature Range -65 to +150 


CIRCUIT SCHEMATIC EQUIVALENT CIRCUIT 


INPUT LAG 
80 


INVERTING INPUT 
20 


3 
NON-INVERTING INPUT 


50 
OUTPUT LAG 


QUTPUT 
LAG 





*PATENT PENDING 
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MC1439G (continued) 


ELECTRICAL CHARACTERISTICS (vt = +15 vde, V~ = —15 Vdc, Ta = 25°C unless otherwise noted) 





Ns (linear operation) Characteristic 





Open Loop Voltage Gain 


ei feo =2.0k2, V., =210V, 
AVOL = tour mee : out 
T,=0 C to +75°C) 





= Zout 
Output Impedance 
(f = 20 Hz) 


Input Impedance 
(f = 20 Hz) 





Output Voltage Swing 
(Ry = 10 kQ) 


(Ry, = 2.0 k2) 





Power Bandwidth 
(A, = 1, Ry =2.0k2, 


THD = 5%, V, = 20V,,_,) 





Input Common Mode Voltage Swing 


Common Mode Rejection Ratio 





Input Bias Current 
Wirth (Ty = +25 Cc) 


Tit > (Ty = 0°C) 





Input Offset Current 
i = Ty - ty) 
(ig = I, -1, Ty = 0°c) 
a, =I, -Iy, Ty = +75°C) 








Input Offset Voltage 
(Ty = 25°C) 


(T, = 0°C, +75°C) 





Step Response 
Gain = 100, no overshoot, 
J Ry = 1.0k2, Rg = 100 kQ, Rg = 1.0kQ, tpa 
(Rg = 10 ko, Rs = 10 kQ,* Cy = 2200 pF J} dVout/att 


Gain = 100, no overshoot, tg 
Rj = 1.0k®, Rg = 100k, Rg = tpd 
R4= 10k, Rg = @,* Cy =2200 pF AVout/att 


Be = 10, 15% overshoot, te 








Ry = 1.0kQ, Re = 10k, Rg = 1.0k2, tod 
R4=1.0kQ, Rg = 10 kQ,* Cy = 2200 pF) | dVout/dtt 


Gain = 10, 15% overshoot,” te 
Ry = 1.0kQ, Rg = 10kQ, Rg = 1.0 ko, tpa 
Rg = 1.0kQ, Rg = ~,* Cz = 2200 pF AVout/dtt 


Gain = 1, 15% overshoot, tg 
Ri = 10k, Rg = 10k2, Rg = 5.0 k2, ta 
Rq = 3902, Rg = 10 kQ,* Cy = 2200 pF )| dVoyt/dtt 
Gain = 1, 15% overshoot, te 
Ry = 10 k®, Rg = 10kQ, Rg = 5.0k2, tpa 
Rq = 390Q, Rg = »,* Cy = 2200 pF AV out/dtt 





Equivalent Input Noise Voltage (Open Loop) 
(Rg = 10k, Noise Bandwidth = 1.0 Hz, 


f = 1,0 kHz) 








Average Temperature Coefficient of 

Input Offset Voltage 

(Rg = 502, Ty = 0°C to +75°C) 
(Rg = 10kQ, Ty = 0°C to +75°C) 
DC Power Dissipation 

(Power Supply = +15 V, Vout = 0) 








SENSITIVITY = S Positive Supply Sensitivity 
(V_ constant) 





Negative Supply Sensitivity 
(V™ constant) 





*To improve performance, development is in process to include resistor R, 
the device chip. Available after September, 1968. 
taV,/At = Slew Rate 


5 ~ 10 k2 on 
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MC 1439G (continued) 


Ay, VOLTAGE GAIN (dB) 


FIGURE | CURVE 


TYPICAL OUTPUT CHARACTERISTICS 
(Vt = +15 Vde, V7 = -15 Vdc, Ta = 25°C) 


TEST CONDITIONS (FIGURE 1) 





VOLTAGE 


GAIN 

















*To improve performance, development is in process to include resistor R5 + 10 kQ on the device chip. 
Available after September 1968. 


FIGURE 1 — TEST CIRCUIT 





FIGURE 3 — VOLTAGE GAIN versus FREQUENCY 


120 


100 


CURV 





E1 


TT 


aT 





i 





80 


60 


40 


20 


0 


-20 
100 





























1 


Ok 
























































10k 100k 
f, FREQUENCY (Hz) 






































1.0M 


























10M 


Vout, OUTPUT VOLTAGE SWING (Vp) 


AVOL, VOLTAGE GAIN (dB) 
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FIGURE 2 — POWER BANDWIDTH 
(LARGE SIGNAL SWING versus FREQUENCY) 





12 : | 
10 RL = 1.0kQ 
8.0 + 
kA LU | | [Curve 2 1 
4.0 
2.0 +t 
0 
-2.0 
-4.0 +t tit tt 
-6.0 + MH 
an | CURVE 2 1 
-10 


-12 
10 100 1.0k 10k 100 k 1.0M 


f, FREQUENCY (Hz) 






























































































































































FIGURE 4 — OPEN LOOP VOLTAGE GAIN 
versus FREQUENCY 

































































































































































10 100 10k 10k 100 k 10M 
f, FREQUENCY (Hz) 


MC 1439G (continued) 


Ib, INPUT BIAS CURRENT (nA) 


NORMALIZED Vio, INPUT OFFSET VOLTAGE (mV) 


NORMALIZED lio, INPUT OFFSET CURRENT (nA) 


= 
a 


FIGURE 5 — INPUT OFFSET VOLTAGE 
versus TEMPERATURE 





Slope can be either polarity. 





ns 





25 


50 


Ta. AMBIENT TEMPERATURE (°C) 


FIGURE 6 — INPUT OFFSET CURRENT 


versus TEMPERATURE 








25 


Slope can be either polarity. 





50 


Ta, AMBIENT TEMPERATURE (°C) 


FIGURE 8 — INPUT BIAS CURRENT 


versus TEMPERATURE 








76 








75 





300 


6 
a 
i=) 








nN 
i=] 
i=) 


a 
So 


100 


Slope can be eae 








25 








50 


Ta, AMBIENT TEMPERATURE (°C) 





75 
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POWER DISSIPATION (mW) 


z) 


en, EQUIVALENT INPUT NOISE (nV/. 


YY: 


‘FIGURE 7 — POWER DISSIPATION 
versus POWER SUPPLY VOLTAGE 


LLL J 
Gas reoucen rewrenaros 
dddlddda 


it id) 


GY 
YZ 









































| 
OPERATING AREA 
(0 to +75°C) 








12 














6 18 20 


V+ AND V-, POWER SUPPLY VOLTAGE (VOLTS) 


FIGURE 9 — SPECTRAL NOISE DENSITY 


~ 
a 


Ta, AMBIENT TEMPERATURE (°C) 





250 


200 


+ 





ae 


Ay = 100 





150 


100 

















50 























100 

















1.0k 








Wk 


f, FREQUENCY (Hz) 


100 k 


OPERATIONAL AMPLIFIERS 
OPERATIONAL AMPLIFIER 


MC1520 





. . . designed for use in general-purpose 
or wide band differential amplifier appli- 
cations, especially those requiring differ- CASE 72 
ential outputs. (TO-91) 
Lead 3 connected to case “E' SUFFIX 
CASE 71A 
“G" SUFFIX 





Typical Characteristics: MAXIMUM RATINGS (7, = 25°C unless otherwise noted) 
ee 


Power Supply Voltage Lag +8.0 Vde 
Vv" -8.0 


Power Dissipation (Package Limitation) 
680 mW 
4.6 mw/*C 
500 mW 
3.3 mw/°C 


Metal Can 
-55 to +125 ss 


Derate above 25°C 
-65 to +150 












© Differential Input and Differential Out- 
put 


@ Wide Closed-Loop Bandwidth; 10 MHz 









e Differential Gain; 70 dB 





®@ High Input |mpedance; 2.0 megohms 


Flat Package 
Derate above 25°C 


Operating Temperature Range 


@ Low Output Impedance; 50 ohms 










C 
C 





Storage Temperature Range 





FIGURE 1 — CIRCUIT SCHEMATIC FIGURE 2 — EQUIVALENT CIRCUIT 


of] OF) 
C49 620 9 vt 


OUTPUT 
2 


°O 


OUTPUT 
1 


°@ 





@ () compensation 


O contains pin number for metal can package 
oO contains pin number for flat package 
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MC 1520 (continued) 


SINGLE-ENDED ELECTRICAL CHARACTERISTICS 
(vt = + 6.0 Vdc, V~ = —6.0 Vdc, T, =25°C unless otherwise noted) 


Characteristic Definitions @ 


Characteristic 








Open Loop Voltage Gain Bre 


(-55°C 3 T, § +125°C) 





Output Impedance 
(f = 20 Hz) 


— Feed 








Input Impedance 
(f = 20 Hz) 


Output Voltage Swing 
Ry = 7.0 k&Q (Figure 8) 


v/v 





Input Common Mode Voltage Swing 





Common Mode Rejection Ratio 


Input Bias Current 
I, +1 
(= . A), 2, - 28°C 


Input Offset Current 
(i. = Ty > &) 
(ij, = 1, - Tye Ta = -55°C) 
Gig = oy = Ip, Ty = +125°C) 


Input Offset Voltage 
T Az 25°C 


Step Response 
Gain = 1.0, 10% Overshoot 
10 kQ 


R) = 
Ro =10k2 
Rg =5.0kQ 
cs = 39 pF 
Gain = 10, 10% Overshoot 
R, =10kQ 
Ro = 100 kQ 
3 = 10 kQ 
C= 10 pF 
Gain = 100, No Overshoot 
Ry =1.0kQ2 
Ry = 100 ka 
=1.0k2 


Ry 
cs = 1O0pF 


Open Loop, No Overshoot 





@® All definitions imply linear operation. 


Bandwidth: 
Open Loop (Figure 4) 
Closed Loop (Unity Gain) 
(Figure 5) 


Input Noise Voltage (Open Loop) 
(5.0 Hz - 5.0 MHz) 





Average Temperature Coefficient of 
Input Offset Voltage 
(Rg = 502, Ty = -55°C to +125°C) 








Power Supply Sensitivity 
(v+ Constant) 





® Wout! ‘dt = Slew Rate 
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MC 1520 (continued) 


DIFFERENTIAL ELECTRICAL CHARACTERISTICS 
(Vt = + 6.0 Vdc, V~ = —6.0 Vde, Ta = 25°C unless otherwise noted) 





Characteristic Definitions | Characteristic 






















Gain A. 


(Open Loop) vou 


Unit 











Input Impedance 
(f = 20 Hz) 


Output Impedance 
(£ = 20 Hz) 











Pout ,Zout 











Common Mode 
Output Voltage 








Output Voltage Swing 


Rp =7.0kQ 








TYPICAL OUTPUT CHARACTERISTICS (v+ = +6.0 Vdc, V~ = —6.0 Vde, unless otherwise noted) 







TEST CIRCUIT 
FIGURE 3 - LARGE SIGNAL SWING Ri 
versus FREQUENCY INVERT O 


Hi TI 








NON-INVERTING O 



















































PEAK OUTPUT VOLTAGE (VOLTS) 

















































































































































































































































































































TEST CONDITIONS, NOISE 
FIGURE | CURVE MODE VOLTAGE OUTPUT 
NO. ‘NO. GAIN Ry Ath Rz (2) Rg (2) mV, rms 
1 INVERTING 100 10k 100k 10k 
Es INVERTING 10 Wk 100k Wk 
. m INVERTING 1.0 Wk 10k 50k 
I 4 NON-INVERTING 1.0 = 10k 10k 
100 1.0k 10k 100k Lom 10M 
f, FREQUENCY (Hz) 1 | NON-INVERTING AVOL 0 ~ 50 
4 2 NON INVERTING. AVOL ° oe 50 
- 3 NON: INVERTING AVOL i) oo 50 
FIGURE 4- OPEN LOOP VOLTAGE GAIN 
1 NON-INVERTING 100 100 10k 100 
5 ie: NON-INVERTING 10 10k Bik 910 
3 NON-INVERTING 1.0 o 10K 10k 
3 
Fa FIGURE 5- CLOSED LOOP VOLTAGE GAIN 
& versus FREQUENCY 
< 60 
= 
= a 
$ = 40 
a z CURVE 1 
$ & 
ss “20 
g 2 
< 
3 
> 0 
= 3 
.-¢ 
-20 
O.1k 1.0k 10k 100 k 1.0M 10M 1.0k 10k 100k 1.0M 10M 100 M 
f, FREQUENCY (Hz) f, FREQUENCY (Hz) 
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MC 1520 (continued) 


TYPICAL CHARACTERISTICS 









FIGURE 6 - POWER DISSIPATION FIGURE 7 - OPEN LOOP VOLTAGE GAIN 
versus POWER SUPPLY VOLTAGE versus SUPPLY VOLTAGE 
1000 (777 PV TATRA ALZ EER 70 






SEEDECTIED CEEEI EEE G 







TEMPERATURE °C 


Yili 
YY YU 











































































2 wo ty VY WY 3 
z z 
g & 40 
a tad 
B 00 wow 2 
S 80 2 2 a 
= x x So 30 
wa Qo oO > 
= 60 <z ¢ a 
a w o = 
S < 
& 40 20 
i SAFE OPERATING AREA : 
(—559C to +1250C) 6 
10 0 
20 #230 440 50 60 70 80 90 2.0 4.0 6.0 8.0 
V+ and V-, POWER SUPPLY VOLTAGE (Vdc) V+ and V- SUPPLY VOLTAGE (Vdc) 
FIGURE 8 - SINGLE ENDED OUTPUT VOLTAGE FIGURE 9 - OUTPUT NOISE VOLTAGE 
versus LOAD RESISTANCE versus SOURCE RESISTANCE 
10 
8.0 
4 c 
ie = 
= = ar 
a uw 4 pen Loop 
Ww 6.0 < LU Heal Let tT TTT Binal 
5 3 ih ail ll 
3 8 Baill AV= ay 
= 5 
jz 
= 5 
5 4.0 = 
co) = 
= <j 
20 
rT | 
Let 
ett Titi 
0 20k 4.0k 60k °~ 80k 10k f 
RL, LOAD RESISTANCE (OHMS) Rg, SOURCE RESISTANCE (OHMS) 
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OPERATIONAL AMPLIFIER OPERATIONAL AMPLIFIERS 


MC1530 
MC1531 





Lead 4 connected to case 


. . . designed for use as a summing ampli- 
fier, integrator, or amplifier with oper- 
ating characteristics as a function of the 

CASE 72 
external feedback components. (TO-91) 


CASE 71 “EE” SUFFIX 


“G" SUFFIX 





Typical Amplifier Features: MAXIMUM RATINGS (1, = 25°C unless otherwise notea) 


oe Symbol [Vale | Ui] 
@ Excellent Open Loop Gain Characteristics 
to) te) 


e Large Output Voltage Swing — Power Dissipation (Package Limitation) 
Typically +5.0 V @+6.0 V Supply Metal Can 680 mW 
Derate above 25+ C 4.6 mw/°C 
e@ Low Output Impedance — Flat Package 500 mW 
Zout = 25 ohms typical __Derate above 25° C 3.3 mw/°C 
e@ Hi - i 





EQUIVALENT CIRCUIT 
MC1530 (STANDARD INPUT) (BOTH TYPES) MC1531 (DARLINGTON INPUT) 


LEAD 
COMPENSATION 
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MC 1530, MC1531 (continued) 


ELECTRICAL CHARACTERISTICS (v* = +6.0vdc, V~ = -6.0Vde, Tp = 25°C unless otherwise noted) 


Characteristic Definitions (linear operations ) 


Characteristic 





es 


Mei = Ave ~ Avot 


OVERSHOOT 
‘ SLEW RATE 


SENSITIVITY =S 


Vout 


‘dt = 
Dav, ¢/4t = Slew Rate 


Open Loop Voltage Gain 
(Ty = -55.t0+ 125°C) MC1530 


MC1531 


MC1530 
MC 1531 


Output Impedance 
(f = 20 Hz) MC 1530 


MC1531 


Input Impedance 
(f = 20 Hz) MC1530 


MC1531 


Output Voltage Swing 
(Ry = 1,0k ohm) MC 1530 


MC1531 


Input Common Mode Voltage Swing 
MC 1530 
MC 1531 


Common Mode Rejection Ratio 
MC 1530 
MC1531 
Input Bias Current 
q, =ta* 12) MC 1530 
2 MC1531 


Input Offset Current 
MC1530 


I MC 1531 


io iy 


Input Offset Voltage 
MC 1530 
MC1531 


Step Response 
Gain = 100, 0% overshoot 


R, = 1.0k ohm R, = 100k ohm 


1 2 
Rg = 1.0 k ohm Cc, = 1800 pF 


10% overshoot 


\ieea = 10, 
Ri = 10k ohm Ry = 100 k ohm 
l Rg = 10k ohm C, = 6800 pF 


Gain =1.0, 5.0% overshoot 
Ry = 10k ohm Ro = 10k ohm 


Rg = 5.0 k ohm C, = 33,000 pF 


Input Noise Voltage 


(Open Loop, 50 ohm MC1530 
source, BWoy, = 5,0 MHz) MC1531 


Average Temperature Coefficient of 
Input Offset Voltage 
25°C to + 125°C 
-55°C to +-25°C 
25°C to + 125°C 
-55° C +25°C 


D. C. Power Dissipation 
(Power Supply = +6.0 V, Yyt= 9) 


MC1530 
MC1531 


Positive Supply Sensitivity 
(V constant) 

Negative Supply Sensitivity 
(V" constant) 
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MC1530, MC 1531 (continued) 





Vout, OUTPUT VOLTAGE SWING, (Vp-p) 


Avot, VOLTAGE GAIN (dB) 





TYPICAL OUTPUT CHARACTERISTICS 
vt = +6.0 Vde, V— = —6.0 Vdc, Ta = 25°C) 


FIGURE 1 — TEST CIRCUIT 


CURVE 
NO. 


FIGURE 2 — LARGE SIGNAL SWING versus 
eee 


a 
Hh HH te : it 
Se i 















































100 k 
f, FREQUENCY (Hz) 


FIGURE 4 — OPEN LOOP VOLTAGE GAIN versus 
FREQUENCY 











NO COMPENSATION ‘ 


oe 
DNR 


| | uh 

is Uh 
10k 100 k 
f, FREQUENCY (Hz) 











Hl 
| 


10k 





























i) 
= 
So 


100 M 
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VOLTAGE DEVICE 
GAIN 





OUTPUT 
NOISE 


TEST CONDITIONS 


[ee [na a [over | 


MC1530 
MC1531 
MC1530 
MC1531 
MC1530 
MC1531 
MC1530 
MC1531 
MC1530 
MC1§31 
MC1530 
MC1531 
MC1530 
MC1531 
MC1530 
MC1531 
MC1530 
MC1531 


FIGURE 3 — VOLTAGE GAIN versus FREQUENCY 


Wea 
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FIGURE 5 — SLEW RATE versus ROLLOFF 
CAPACITANCE 
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MC1530, MC 1531 (continued) 


FIGURE 6 — VOLTAGE GAIN versus POWER 
SUPPLY VOLTAGE 
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AVOL, OPEN LOOP VOLTAGE 
GAIN (dB) 


v* and V~, POWER SUPPLY VOLTAGE (VOLTS) 


FIGURE 7 — COMMON MODE SWING versus POWER 
SUPPLY VOLTAGE 
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FIGURE 8 — POWER DISSIPATION versus 
POWER SUPPLY VOLTAGE 
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FIGURE 9 — OUTPUT NOISE VOLTAGE versus SOURCE RESISTANCE 
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Vn out, OUTPUT NOISE VOLTAGE, (mV) 


Rs, SOURCE RESISTANCE (OHMS) 





FIGURE We OUTPUT VOLTAGE TTT versus LOAD RESISTANCE 








Vout, OUTPUT VOLTAGE SWINGS (VOLTS) 
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R,, LOAD RESISTANCE (OHMS) 


OPERATIONAL AMPLIFIER 


OPERATIONAL AMPLIFIERS 





MC1533 


. . . designed for use as a summing ampli- 
fier, integrator, or amplifier with oper- 
ating characteristics as a function of the 
external feedback components. 


Typical Amplifier Features: 
@ High-Performance Open Loop Gain 
Characteristics 
AVOL = 60,000 typical 
@ Low Temperature Drift — +5.0 uV/°C 


@ Large Output Voltage Swing — 
+13 V Typical @ +15 V Supply 


e@ Low Output Impedance — 
Zout = 100 ohms typical 


@ Input Offset Voltage Adjustable to Zero 


CIRCUIT SCHEMATIC 


OFFSET ADJUST OH 


R R, 
! 20kQ 20 kQ 


INPUT LAG 
K 


BO 
NON-INV. 

INPUT 

AC 
INVERTING 


Schematic 


“G" Package 





CASE 72 
(TO-91) 
“E’ SUFFIX 


Lead 4 connected to case 
CASE 71 
“G" SUFFIX 





MAXIMUM RATINGS ta = 25°C unless otherwise noted) 


Rating Symbol Value Unit 








Power Supply Voltage Vv 


Differential Input Signal V. 





Common Mode Input Swing 





Load Current 





Output Short Circuit Duration 


Power Dissipation (Package Limitation) 
Metal Can 
Derate above T AT 25°C 
Flat Package 0 
Derate above Ty = 25°C 


Operating: Temperature Range 


Storage Temperature Range 





EQUIVALENT CIRCUIT 


PIN CONNECTIONS 
ABcCODEFGH JK 


12345 67 8 910 


“F’ Package 10 123 45 67 8 9 
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MC 1533 (continued) 


ELECTRICAL CHARACTERISTICS cv: = +15 Vdc, V- = —15 Vdc, Ta = 25°C unless otherwise noted) 








Characteristic Definitions© Characteristic Symbol 
Open Loop Voltage Gain A, 
(V @ Pin G=+15 Vdc) ¥OL 
(Pin G open) 


(V@Pin G=+15 Vdc, T,=-55°C, +125°C) 
(Pin G open, T, = -55°C, +125°C) 


| in| tye | max | unit | 


40, 000 
15, 600 
35, 000 


12, 000 















Output Impedance Zz 


(Pin G open, f = 20 Hz) out 












Input Impedance Z. 
(Pin G open, f = 20 Hz) 





500 











Output Voltage Swing 
Q, = 10ka) 


(Ry = 2ka) 






412 









Input Common Mode Voltage Swing 





Common Mode Rejection Ratio 
(V @ Pin G= +15 Vdc) 
(Pin G open) 


Input Bias Current a 
1, +I (T, = +25 °C) 
he h(T, = -85°C) 
2 (' ‘az 
Input Offset Current 
Gg = Ty - Ip) 
(i, = 1, - Ig, Ta = -55°C) 
3S - = 9 
Qj, = 1, - Ig, Ta = +125°C) 




































































Input Offset Voltage 2) mV 
(Ty = 28°C) 
(Ty = -85°C, + 125°C) 

Step Response 
Gain = 100, 15% overshoot, us 
R, =1kg, Ry = 100 ka, us 
Rg = 1009, C, = 0.002 uF V/us 
Gain = 10, no overshoot, us 
R, =1ka, R, = 10k9, us 
Rg = 109, C, = 0.05 uF V/us 
Gain = 1, 20% overshoot, “Ss 
R, = 10ka, R, = 10ka, us 
R,=50, C,=0.1 uF V/us 

Average Temperature Coefficient of 
Input Offset Voltage pvc 
(Ty = -55°C to +25°C) 
(T, = +25°C to +125°C) 

Average Temperature Coefficient of 
Input Offset Current nA/°C 
(Ty = -55°C to +125°C) 
(Ty = +25°C to +125°C) 

DC Power Dissipation mW 


(Power Supply = #15 V, V4 = 0) 





Positive Supply Sensitivity 
(V7 constant) 


Negative Supply Sensitivity s 
(V* constant) 

















@ All definitions imply linear operation 
® Input offset voltage A 3) may be adjusted to zero by varying the potential on pin H 


9-34 


@® av, ,/at = Slew Rate 


MC 1533 (continued) 





PEAK-TO-PEAK VOLTAGE (VOLTS) 


Ay, VOLTAGE GAIN (dB) 





TYPICAL OUTPUT CHARACTERISTICS 


FIGURE 1 — TEST CIRCUIT 





= +15 Vde, V- = —15 Vde, Ta = 25°C 


Test Conditions 


el 











*FOR CAPACITIVE LOADS, Rg = 47 Q OR C3 = 47 pF 


FIGURE 2 — LARGE-SIGNAL SWING versus FREQUENCY 


a a DT naa [Th 
aE Ah 
ase a Viel 
aaa eo _ ql man 
ee ee eee 
iz y [YI Tt 










f, FREQUENCY (Hz) 


FIGURE 4 — OPEN LOOP VOLTAGE GAIN versus FREQUENCY 
(LOW GAIN CONFIGURATION) 





10k 
f, FREQUENCY (Hz) 


100k 





Ay, VOLTAGE GAIN (dB) 


Ay, VOLTAGE GAIN (dB) 


9-35 








abone| mmo e 
cococ|ocoos 


8888 8/8888 8 





FIGURE 3 — VOLTAGE GAIN versus FREQUENCY 





1k 
f, FREQUENCY (Hz) 


FIGURE 5— OPEN LOOP VOLTAGE GAIN versus FREQUENCY 
(HIGH GAIN CONFIGURATION) : 
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MC 1533 (continued) 


TYPICAL CHARACTERISTICS 
FIGURE 6 — POWER DISSIPATION 























































































































































versus POWER SUPPLY VOLTAGE FIGURE 7 — VOLTAGE GAIN versus POWER SUPPLY VOLTAGE 
E e = 
°00 FeeaRFe ar REDUCED TEMPERATURE Bee fs 3S 
LEE Ia MRE a Hep at = z 
Hatta pita oe SG 19h & 3 
EE ia i pte = 3 
E SMD TRIE EEL a = 
300 Bes : F 3 
ae ae a < s 
oY = 
UMMM Fe 
tu uw 
= oO o 
= = =: 
= 2 8 
s a es 
= 
= 100 V+ AND V-, POWER SUPPLY VOLTAGES (VOLTS) 
8 
S 
5 70 FIGURE 8 — COMMON MODE SWING versus POWER SUPPLY VOLTAGE 
3 14 
a 
50 t a 
Eout QUIESCENT = Vege g 
torah 2 
Eout QUIESCENT = 0 V = 10 
e 
30 2 ‘ 
S 
a SAFE OPERATING AREA Ss 6 
} AT ANY TEMPERATURE = 
S 4 
= 
I 8 
OPERATING VOLTAGE RANGE = 2 
Fas 
1 0. 
rr 
V+ and V~, POWER SUPPLY VOLTAGE (Vdc) V+ AND V-, POWER SUPPLY VOLTAGES (VOLTS) 
FIGURE 9 — INPUT OFFSET VOLTAGE versus TEMPERATURE FIGURE 10 — INPUT NOISE VOLTAGE versus SOURCE RESISTANCE 
+1.00 16 
~ CURVE 1 2 3 INPUT NOISE = 
= +075 14|| BANDWIDTH | 50Hz | 500 Hz [50 kHz Y 
a 
8 = 0.1 wF [0.01 yF {100 pF | BvAllll 
at a veel ee TTI 
= = 
2 +0.25 3 10 ani 
3 3 HUT LATTA 
bs 0 Ss 8.0 
a 
= 0.25 =z 60 
5 cf 
= -0.50 z= 40 
= 075 20 
= = 
—1.00 0 a 
—55 -35 -15 +5 +25 +50 +75 +100 +125 10 100 
Tis, TEMPERATURE (°C) Rs, SOURCE RESISTANCE (OHMS) 
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DUAL OPERATIONAL AMPLIFIERS OPERATIONAL AMPLIFIERS 





MC1535 


. . . designed for use as summing amplifiers, 


integrators, or amplifiers with operating char- A <Q 
acteristics as a function of the external feed- \ Sigs 

back components. Ideal for chopper stabilized i CASE 83 
applications where extremely high gain is re- (TO-86) 


quired with excellent stability. Lead 1 connected to case “E” SUFFIX 


CASE 71 
“G" SUFFIX 





Typical Amplifier Features: 
MAXIMUM RATINGS (1, = 25°C unless otherwise noted) 


@ High Open Loop Gain Characteristics — 
AVOL = 7,000 typical | Rating 
P Supply Volt 


@ Low Input Offset Voltage — 1.0 mV Output Short Circuit Duration 
. Pe Dissipation (Package Limitati 
© Low Input Noise Voltage — 0.5 nV ves Daina on craryene eae) 


Derate above 25°C 
Flat Package 
Derate above 25°C 





CIRCUIT SCHEMATIC EQUIVALENT CIRCUIT 


INPUT LAG 1 OUTPUT LAG 1 
10 11 12(4) 


(3)9 OUTPUT 1 
QUTPUT 1 © 13(5) 


© 13(5) e 
0 14(6) 


OUTPUT 2 
© 1(7) 


43:28) Tag 
INPUT 
LAG 2 





Number at end of terminal is pin number for flat package. 
OUTPUT LAG 2 Number in parenthesis is pin number for metal can package. 
Input Lag available only in flat package. 
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MC 1535 (continued) 


ELECTRICAL CHARACTERISTICS (each Amplifier) (V* = +6.0Vde, V~ = -6.0Vdc, Ta = 25°C unless otherwise noted) 


4,000 7, ee 
oa 







yn 
< 
3 
> 
=3 


5 = 
= <> 

















tre Loop Voltage Gain v/V 


= -55°C to +125°C) 


Output Impedance 
(f = 20 Hz) 


10, 000 | 
80 dB 


x 
ro) 


Input Impedance 
(f = 20 Hz) 


Output Voltage Swing 
(Ry = = 10 kg) 


im 
ery 





< 







23.3 43.6 peak 





+3.9 
-2.7 


al 





i 
> 











= +25°C) 
= -55°C) 


(Ty 
(Ty 





Input Offset Current 













5, = 1 - I) 
5 = ty - lye Ta = -88°C) 0.9 
(1, =1, ~ Ty Ta = +125°C) 












Input Offset Voltage 
(T A 25°C) 


(T, = -55°C + 125°C) 






2. 
we 
B 
EE 


= 
oo 






Step Response 
Gain = 100, 30% overshoot, 
R, = 4,.7kQ, Ry = 470 kQ, 
= 150.2, C, = 1,000 pF 










By 
Gain = 10, 10% overshoot, 
R, = 47 kQ, Ry = 470 kQ, 
=479, C, =0.01 uF 








Ry 1 
Gain = 1, 5% overshoot, 
=47kQ, R, = 47 kQ 














\ OVERSHOOT ve 


Ry 2 


= 4.72, Cy 












\ SLEW RATE 
N= 






Rg =0.1yF 

Average Temperature Coefficient of 
Input Offset Voltage 

(Rg = 502, T, = 55°C to +125°C) 

















Average Temperature Coefficient of 
Input Offset Current 
(Ty =-55°C to +125°C) 



















DC Power Dissipation 
(Power Supply = + 6.0 V, Vout = 0) 


Positive Supply Sensitivity 
(V_ constant) 

Negative Supply Sensitivity Ss 
(V" constant) 


Open Loop Voltage Gain “vou” AvoL2 
Input Bias Current the ne 


Input Offset Current Tort io2 


vt SENSITIVITY =S 
V, 







out 














MATCHING CHARACTERISTICS 


Same characteristic definitions 
as shown for each amplifier above. 

















Average Temperature Coefficient 


Input Offset Voltage 






Average Temperature Coefficient 


Channel Separation (See Fig. 10) 
(f = 10 kHz) 








® dV, dt = Slew Rate 
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MC 1535 (continued) 


TYPICAL OUTPUT CHARACTERISTICS 
Vt = 46.0 Vde, V~ = —6.0 Vde, T, = 25°C 


FIGURE 1 — TEST CIRCUIT 





*MC1535F only. 


FIGURE 2 — LARGE SIGNAL SWING 
versus FREQUENCY 
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ns 
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Vout OUTPUT VOLTAGE SWING, (Vp-p) 





Fad 
5 


FIGURE 4 — OPEN LOOP VOLTAGE GAIN 
versus FREQUENCY. 
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TEST CONDITIONS OUTPUT 


NOISE 


or AVOL 


FIGURE 3 — VOLTAGE GAIN versus FREQUENCY 
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100 1.0k 10k 100k 1.0M 10M 
f, FREQUENCY (Hz) 


40 






20 


Ay VOLTAGE GAIN (dB) 























FIGURE 5 — INPUT OF FSET VOLTAGE 
versus TEMPERATURE 





PUT OFFSET VOLTAGE CHANGE (mV) 


io 'N 





Vv 


-60 -40 -20 0 +20 +40 +60 +80 +100 +120 +140 
T,, AMBIENT TEMPERATURE (“C) 


Avo, OPEN LOOP VOLTAGE 


CMV;q, COMMON MODE VOLTAGE 


MC 1535 (continued) 


FIGURE 6 — VOLTAGE GAIN versus 
POWER SUPPLY VOLTAGE 


GAIN {dB) 





FIGURE 7 — COMMON MODE SWING 
versus POWER SUPPLY VOLTAGE 


SWING (VOLTS) 





vt and V~, POWER SUPPLY VOLTAGE (voLTs) 


FIGURE 8 — POWER DISSIPATION versus 
POWER SUPPLY VOLTAGE 
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POWER DISSIPATION (mW) 
o 
o 


eye esa 
Se 
2 a a 











SAFE OPERATING AREA 
AT ANY TEMPERATURE 






20 30 40 50 60 


7.0 
V* and V~, POWER SUPPLY VOLTAGE (Vde) 


80 90 10 


FIGURE 9 — OUTPUT NOISE VOLTAGE 
versus SOURCE RESISTANCE 


t+ 5 
PT io te tT 





Vp out OUTPUT NOISE VOLTAGE, (mV) 


0.1 


10 
Ry SOURCE RESISTANCE (OHMS) 


OUTPUT LAG 





FIGURE 10 —- INDUCED INPUT SIGNAL 


1000 





100 


, INDUCED INPUT SIGNAL (uV/V) 


ng 


10k 
f, FREQUENCY (Hz) 


(CHANNEL SEPARATION) versus FREQUENCY 












INDUCED INPUT 
SIGNAL tein) 






“Induced i input signal (uV of induced input signal in amplifier 42 
per volt of output signal at amplifier #1) 


Re 
eG outs ~ ej ing (1+ Rs Ey , Where out, is the component of 
Cut 9 due only to lack of perfect separation between the 
two amplifiers. 


OPERATIONAL AMPLIFIER OPERATIONAL AMPLIFIERS 





MC1539G 


. .. designed for use as asumming amplifier, integrator, 
or amplifier with operating characteristics as a function 
of the external feedback components. 


Typical Amplifier Features: 


@ Low Input Offset Voltage — 3.0 mV max 


© Low Input Offset Current — 60 nA max Lead 4 connected to case 
e Large Power-Bandwidth — 20 Vp-p Output CASE 96 
Swing at 20 kHz min (TO-99) 


cau . “G" SUFFIX 
© Output Short-Circuit Protection 


@ Input Over-Voltage Protection 


@ Class AB Output for Excellent Linearity 





e Slew Rate — 34 V/us typ 


MAXIMUM RATINGS (1, = 25°C unless otherwise noted) : 
ee 
v 418 Vdc 
a 
a 
Ss 
Derate above Ty = 25°C 4.6 mwWw/°C 
[Sones topenartee | tyg | -en | 


CIRCUIT SCHEMATIC EQUIVALENT CIRCUIT 













*PATENT PENDING 
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. MC1539G (continued) 


ELECTRICAL CHARACTERISTICS (vt =+15 vac, v~ = —15 Vdc, Ta = 25°C unless otherwise noted) 


Characteristic Definitions (linear operation) Characteristic 


Open Loop Voltage Gain 
(Vout = 410 V, Ty = -55°C to +125°C) 








I 
= 
ss 


< 
cs 
~~ 
o 
& 











VOL | 50, 000} 120, 000 





Output Impedance 





(f = 20 Hz) ee [esl 
Input Impedance 
(f = 20 Hz) 
Output Voltage Swing out 
(Ry, = 10k) pela ies 
(R,, = 1.0 ka) +10 +13 


Power Bandwidth 
(A, = 1, Ry = 1,0kQ, 


THD 5%, Vo = 20 Vp-p) 













Input Common Mode Voltage Swing CMV. 


Common Mode Rejection Ratio 


Input Bias Current 
F yy + I (Ty = +25°C) 
b 2 (Ty = -58°C) 


tin 





ot 
2. 


e, 


< 
Lo] 
® 
E 


~ 
a 








g 





700 


_ 
° 
S 


a 
fel 





Input Offset Current 

Gi, =1, - 1) 
(i, = 1, - Ig, Ta = -55°C) 
(,, = 1, - Igy Tg = +125°C) 





60 







15 





Input Offset Voltage 
(Ty = 25°C) 


(T, = ~55°C + 125°C) 


x 


S 
8 
< 





















Step Response 























Gain = 100, no overshoot, ty 
Ri =1.0k@, Rg = 100kQ, Rg = 1.0 ka, toa 
Rq = 10 kQ, Rg = 10 kQ,* Cy = 2200 pF Vout/att 
Gain = 100, no overshoot, tg 
Ry = 1.0k2, Rg = 100kQ, Rg = 1.0 ka, toa 
R4 = 10k, R5 = ~,* Cy = 2200 pF @Vout/dtt 
Gain = 10, 15% overshoot, tg 
Ry = 1.0k@, Rg = 10k2, Rg = 1.0k2, tpa 
Rg = 1.0k2, R5 = 10k2,* Cy = 2200 pF) ] dVout/dtt 
































Gain = 10, 15% overshoot, te 
Ry = 1.0k@, Rp = 10k2, Rg = 1.0ka, tod 
Rg = 1.0k2, R5 =,* Cy = 2200 pF AVout/dtt 
Gain = 1, 15% overshoot, tg 
R 1 = 10 k®, Rg = 10 kQ, Rg = 5.0k2, tod 
Rg = 390 Q, Rg = 10 k2,* Cy = 2200 pF ) | dVout/dtt 
Gain = 1, 15% overshoot, te 
Ry = 10k&, Rp = 10k, Rg = 5.0 ke, tpa 
Rq = 3902, R5 =~,* Cy = 2200 pF Vout/dtt 


















Equivalent Input Noise Voltage (Open Loop) 
(Rg = 10k 


Noise Bandwidth = 1.0 Hz, f = 1.0 kHz) 






nV/(Hz)!/2 






Average Temperature Coefficient of 
Input Offset Voltage 
(Rg = 502, T, = -55°C to +125°C) 


(Rg = 10k2, T, = -55°C to +125°C) 















DC Power Dissipation 


(Power Supply = +15 V, Vout = 0) 150 







Positive Supply Sensitivity 
(V" constant) 


Negative Supply Sensitivity 
(V™ constant) 


*To improve performance, development is in process to include resistor R, = 10 kQon 
the device chip. Available after September 1968. 
fav ,/at = Slew Rate 
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MC1539G (continued) 


TYPICAL OUTPUT CHARACTERISTICS 
(vt = 415 Vdc, V7 =-15 Vde, Ta = 25°C) 


TEST CONDITIONS (FIGURE 1) 

CURVE | VOLTAGE ["Ra(q) | Ro(a@)] RaQ 0) Rat 

No.__| GAIN Bele 
1 
2 





*To improve performance, development is in process to include resistor Rg * 10 kQ. on the device chip. 


Available after September 1968. 


FIGURE 1 — TEST CIRCUIT 





FIGURE 3 — VOLTAGE GAIN versus FREQUENCY 


Ay, VOLTAGE GAIN (dB) 





120 TTT IH 


100 


























































































































100 10k 10k 100 k 1.0M 10M 
f, FREQUENCY (Hz) 


Vout, OUTPUT VOLTAGE SWING (Vp) 


AVOL, VOLTAGE GAIN (dB) 
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FIGURE 2 — POWER BANDWIDTH 
(LARGE SIGNAL SWING versus FREQUENCY) 





T 
10 RL=1.0kQ 























-6.0 
-8.0 
-10 


-12 
10 100 10k 10k 100 k 1.0M 


f, FREQUENCY (Hz) 


CURVE 2 1 











































































































FIGURE 4 — OPEN LOOP VOLTAGE GAIN 
versus FREQUENCY 











































































































10 100 10k 10k 100 k 1.0M 
f, FREQUENCY (Hz) 


MC 1539G (continued) 


FIGURE 5 — INPUT OFFSET VOLTAGE FIGURE 7 — POWER DISSIPATION 
versus TEMPERATURE . versus POWER SUPPLY VOLTAGE 


; | UY Y SAFE LVL, YY YH} 

aoe ai e V7 AT yyy yy) 7 
ia 

Z| 


j Z 
— 
ee 









\ 






Ta, AMBIENT TEMPERATURE (°C) 


Slope can be either polarity 








NORMALIZED Vio, INPUT OFFSET VOLTAGE (mV) 





Ta, AMBIENT TEMPERATURE (°C) 





FIGURE 6 — INPUT OFFSET CURRENT 
versus TEMPERATURE 





POWER DISSIPATION (mW) 








NORMALIZED lip, INPUT OFFSET CURRENT (nA) 





10 12 14 16 18 20 
Ta, AMBIENT TEMPERATURE (°C) Vt AND V-, POWER SUPPLY VOLTAGE (VOLTS) 


FIGURE 8 — INPUT BIAS CURRENT 
versus TEMPERATURE FIGURE 9 — SPECTRAL NOISE DENSITY 





2) 








Ip, INPUT BIAS CURRENT (nA) 
@p, EQUIVALENT INPUT NOISE (nV/, 





Ta, AMBIENT TEMPERATURE (°C) f, FREQUENCY (Hz) 
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OPERATIONAL AMPLIFIER 


OPERATIONAL AMPLIFIERS 





MC1709 


. . . designed for use as a summing ampli- 
fier, integrator, or amplifier with oper- 
ating characteristics as a function of the 
external feedback components. 


Typical Amplifier Features: 


© High-Performance Open Loop Gain 
Characteristics 


AVOL = 45,000 typical 
@ Low Temperature Drift — +3.0 pVv/°C 


e Large Output Voltage Swing — 
+14 V typical @ +15 V Supply 


@ Low Output Impedance — 
Zout = 150 ohms typical 


CIRCUIT SCHEMATIC 


Schematic 


“G" Package 
“EF” Package 












Lead 4 connected 
to case 


CASE 72 
(TO-91) 


CASE 96 “FE” SUFFIX 


(TO-99) 
“G" SUFFIX 


MAXIMUM RATINGS 1, = 25°C unless otherwise noted) 








Load Current 





Output Short Circuit Duration 





Power Dissipation (Package Limitation) 
Metal Can 
Derate above T At 
Flat Package 
Derate above T 


Az 25°C 
Operating Temperature Range T A 
Storage Temperature Range Tote 


25°C 
0. 





EQUIVALENT CIRCUIT 


Ria 
20kKQ 


PIN CONNECTIONS 


A BCODEF GH 


123 45 67 8 
2345 67 8 9 
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MC 1709 (continued) 


ELECTRICAL CHARACTERISTICS v+ =+15 vac, V~- = —15 Vdc, Ta = 25°C unless otherwise noted) 








Characteristic Definitions 





Characteristic 


Symbol 





Typ 








Cont 
Cin 


hoee Len 





Mow = 


Open Loop Voltage Gain 
ou 


(Vout = #10 V, Ty = -85°C to +125°C) 


: AVoL 





Output Impedance 
(f = 20 Hz) 


Input Impedance 
(f = 20 Hz) 





Output Voltage Swing 
(Ry = 10 ka) 


(Ry, = 2ke) 





45, 000 





Max | Unit | 
70, 000 

















Input Common Mode Voltage Swing 














Common Mode Rejection Ratio 













Input Bias Current 6 
(T Ge 425°C) 


I, +h 
tke : 
( 2 } (T, = -85°C) 





Input Offset Current 


io ty ~ 1p) 

i, =1, ~ ly Ty = -58°C) 
ie | oe ° 

i, =1y ~Iy, Ta = +128°C) 
















































































Input Offset Voltage io mV 
(T, = 25°C) 1.0 5.0 
(Ty =-55°C + 125°C) ei 6.0 

Step Response 
Gain = 100, 5% overshoot, t - 0.8 - US 
R, = 1kn, Ry = 100 ka, tod 0. 38 - us 
Rg = 1.5kQ,C, = 100 pF,C, = 3 pF Vo ¢/at @ 12.0 - V/us 
Gain = 10, 10% overshoot, t 0.6 - us 
R, =1k9, Ry = 10k9, toa 0.34 - us 
Rg = 1.5 k9,C, = 500 pF,C, = 20pF ) | av, ,/at @ 1.7 - V/us 

A eS TE Gain = 1, 5% overshoot, t 2.2 - us 
\ R, = 10ka, R, = 10ka, toa 1.3 = us 
XX Rg = 1.5 k2,C, =5000 pF, C)=200 pr} | av, ,/at @ 0.25 % V/us 

Average Temperature Coefficient of 6 

‘Input Offset Voltage TCy., uve 
Rg = 50Q, Ty = -55°C to +125°C) 3.0 ms 
(Rg<10kQ, Ty = -55°C to +125°C) 6.0 a 

DC Power Dissipation Py mW 
(Power Supply = +15 V, Y oat = 0) 80 165 

Positive Supply Sensitivity st pv/V 
(V~ constant) 25 150 

Negative Supply Sensitivity s" uVv/V 
(V* constant) 25 150 


+ 











®@ All definitions imply linear operation 


® dV, ¢/dt = Slew Rate 
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MC1709 (continued) 


TYPICAL OUTPUT CHARACTERISTICS 


FIBURE 1— TEST CIRCUIT 
V+ = +15 Vdc, V- = —15 Vde, Ta = 25°C 








Test Conditions 
R,(2) | Ry(@) | C, (pF) | C, (pF) 




















wm 69 DO Go PO 1 OO BO 








FIGURE 2 — LARGE SIGNAL SWING versus FREQUENCY 
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24 
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oo 
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= 





f, FREQUENCY (Hz) 


FIGURE 3 — VOLTAGE GAIN versus FREQUENCY FIGURE 4 — OPEN LOOP VOLTAGE GAIN versus FREQUENCY 
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20 








10 





| 
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MC1709 (continued) 


FIGURE 5 — POWER DISSIPATION 
versus POWER SUPPLY VOLTAGE FIGURE 6 — VOLTAGE GAIN versus POWER SUPPLY VOLTAGE 






SAFE OPERATING AREA 
T REDUCED TEMPERATURE; 






Avor, OPEN LOOP VOLTAGE GAIN (dB) 



















ogo 
ae 
= as 
= = 
5 9 = 
= 99 V+ and V—, POWER SUPPLY VOLTAGE (VOLTS) 
an ry 
B 9 
& 70 FIGURE 7 — COMMON. SWING versus POWER SUPPLY VOLTAGE 
5 60 
50 3 
40 2 
a.0annnn : 
30 = 
UIESCENT = 0 V s 
20 Eout = 
So 
= 
7 j 
SAFE OPERATING AREA 8 
AT ANY TEMPERATURE Z 
= 
5 8 1012 ~*d~Se 20 
V+ and V—, POWER SUPPLY VOLTAGE (Vdc) V+ and V—, POWER SUPPLY VOLTAGE (VOLTS) 
FIGURE 8 — INPUT OFFSET VOLTAGE versus TEMPERATURE FIGURE 9 — INPUT NOISE VOLTAGE versus SOURCE RESISTANCE 





=10 Kit 








Lai Ui 





VNin, INPUT NOISE VOLTAGE (1.¥) 





A\Vjo,INPUT OFFSET VOLTAGE CHANGE (mV) 








60 —40 —20 0 +20 +40 +60 +80 +100 +120 +140 
Ta, AMBIENT TEMPERATURE (°C) 3 Rs, SOURCE RESISTANCE (QHMS) 
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OPERATIONAL AMPLIFIER OPERATIONAL AMPLIFIERS 





MC1709C 


. . . designed for use as a summing ampli- 
fier, integrator, or amplifier with oper- 
ating characteristics as a function of the Lead 4 connected 


external feedback components. torcase 
CASE 96 CASE 72 CASE 93 
(TO-99) (TO-91) (TO-116) 


“G" SUFFIX “FE SUFFIX “P'’ SUFFIX 
































Common Mode Input Swing 


Typical Amplifier Features: MAXIMUM RATINGS 1 = 25°C unless otherwise noted) 
. 7 Ratin Unit 
@ High-Performance Open Loop Gain 9 £ 
Characteristics Power Supply Voltage 1s Vde 
m Vdc 
AVOL = 45,000 typical Differential Input Signal +5.0 Volts 


@ Low Temperature Drift — +3.0 uV/°C 





Load Current 


e Large Output Voltage Swing — 
+14 V typical @ +15 V Supply 





Output Short Circuit Duration 





Power Dissipation (Package Limitation) 
Metal Can 
Derate above 25°C 
Flat Package 
Derate above 25°C 
Plastic Package 
Derate above 25°C 


e@ Low Output Impedance — Zoyt = 150 
ohms typical 














PIN CONNECTIONS 


Operating Temperature Range* T 0 to +75 

































Schematic A BC DE F GH A 
“'G"’ Package 1 2 3 4 5 6 7 8 Storage Temperature Range at 
<R" Package 7 3° 4 8 67 8S Metal Can and Flat Package e -65 to +150 
™p’ Package 3.4 5 6* 9 10 11 12 Plastic Package ~-65 to +125 
*Pin 7 is electrically connected to substrate and V— * For full temperature range (-55°C to +125°C) and characteristic curves, 
see MC1709 data sheet. 
CIRCUIT SCHEMATIC EQUIVALENT CIRCUIT 


INVERTING 
INPUT 


10 kQ 75 & 
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MC1709C (continued) 


ELECTRICAL CHARACTERISTICS (v- = +15 Vdc, V- = —15 Vde, Ta = 25°C unless otherwise noted) 


Open Loop Voltage Gain 
(R,=2 KO,Vyy = #10 V, 


°, ° 
T,=0 C to +75°C) 


Output Impedance 
(f = 20 Hz) 











Input Impedance 
(f = 20 Hz) 











Output Voltage Swing 
(Ry = 10 ka) 


(Ry = 2ka) 











Common Mode Rejection Ratio 











Input Bias Current . i 
L+l (T, = +25 °C) 
wi*i2\“a 

W772 pity= 0°) 
Input Offset Current 
Gy = ty - 1) : 
Go = Ty ly Ta = 07°C) 
Gg = Ty Ig Ta = #78°C) 



























Input Offset Voltage 
(T Az 25°C) 
(Ty = 0°C,+75°C) 



















Step Response 
Gain = 100, 5% overshoot, 


R, =1ke, Rp = 100 kg, 
Rg =1.5 kQ,C, = 100 PF,Co =3pF 













Gain = 10, 10% overshoot, 
R, = 1ka, Ry = 10 ka, 
Ry =15 kQ,C, = 500 PF,Cy = 20 pF 









Gain = 1, 5% overshoot, 
R, = 10ka, Ry = 10kq, 
Rg = 1.5 k®,C, =5000 pF, C)=200 pF 










Average Temperature Coefficient of 
Input Offset Voltage 


Rg= 50Q, Ty, =0°C to +75°C) 
Mgs1oka, T,=0°C to +75°C) 













DC Power Dissipation 
(Power Supply = #15 V, Ve =0) 









V+ SENSITIVITY = S 










Positive Supply Sensitivity 
(V~ constant) 






Vout 


gx Aout 
v- = B¥s@vou 


Negative Supply Sensitivity 
(V* constant) 






















@ aV.,,,,/at = Slew Rate 


9-50 


WIDEBAND DC AMPLIFIER 


OPERATIONAL AMPLIFIERS 





MC1712 


. .. designed for use as an operational am- 
plifier utilizing operating characteristics 
as a function of the external feedback 
components. 


Typical Amplifier Features: 


@ Open Loop Gain Ayo _ = 3600 typical 
e Low Temperature Drift — £2.5 pV/°C 


@ Output Swing — +5.3 V typical @ 
+12 V and -6.0 V Supplies 


@ Low Output Impedance — 
Zout = 200 ohms typical 


' CIRCUIT SCHEMATIC 


GROUND 
A 


INVERTING 
INPUT 


Cc 
NON-INVERTING 
INPUT 





Lead 4 connected to case 


CASE 72 


(TO-91) 
prety “E" SUFFIX 


“G" SUFFIX 


MAXIMUM RATINGS (Ta = 25°C unless otherwise noted) 


Differential Input Signal 





Common Mode Input Swing 


Peak Load Current 


Power Dissipation (Package Limitation) 
Metal Can 
Derate above T, = 25°C 


A 
Flat Package 
Derate above T, = 25°C 





Operating Temperature Range 


Storage Temperature Range 





PIN. CONNECTIONS 


Schematic A B C D E F GH 

“G" Package 12 34 5 6 7 8 

“EY Package 2°93 4 5 6 7 8 10 
EQUIVALENT CIRCUIT 


LEAD f EXTERNAL 
FREQUENCY 
COMPENSATION 
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MC1712 (continued) 


ELECTRICAL CHARACTERISTICS (1, = 25°C unless otherwise noted) 


Characteristic Definitions @) 





Characteristic 






























































































































































































































Gain = 1.0, V, = 10 mv, 
R, =10k9, Ry = 10k9, 
C, =0.01 nF, Ry = 209, C, = open 












Ri = 100 k2 

Ci < 100 pF 

Average Temperature Coefficient of 
Input Offset Voltage Rg = 502 
(Ty = +25 to +125°C) 


(1, = -55 to +25°C) 
Average Temperature Coefficient 


Input Offset Current 
(Ty = +25°C to +125°C) 


(Ty = -55 to +25°C) 


DC Power Dissipation 
(Vout = 9 V*=6.0 Vde, V~ = -3.0 Vde) 


(Vout =0, Vt =12 Vdc, V~ = -6.0 Vdc) 


Positive Supply Sensitivity 
(V7 constant = -6.0 Vdc, 
v*_=12 Vdc to 6.0 Vac) 
Negative Supply Sensitivity 
(V*constant = 12 Vde, 
V- = -6.0 Vde to -3.0 Vde) 






















V* SENSITIVITY = $ 









Vout 


_ Vow 
™ 3Vs(Avou) 









® All definitions imply linear operation. ® AV ot /At = Slew Rate 
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Open Loop Voltage Gain Ry, = 100 kQ V/V 
(V+ =6.0 Vde, V~ = -3.0 Vdc, 

(Voup = 2-5-V) 900 
(V* = 12 Vde, V~ = -6.0 Vdc, 

Vout = + 5-0 V) 3600 
(V* = 12 Vdc, V~ = -6.0 Vde, 

Vout = + 5.0 Vde, Ta =-55, +125°C) 

(v* = 6.0 Vdc, V™ = -3.0 Vdc, 

Vout = + 2.5 V, Ta = -55 to +125°C) 

Output Impedance Z ohms 
(V+ =6.0 Vdc, V~ = -3.0 Vde,.f = 20 Hz) out e 3 
(vt =12 Vde, V- = -6.0 Vde, f = 20 Hz) > 2 

Input Impedance ’ ohms 
(V+ = 6.0 Vde, V~ = -3.0 Vde, f = 20 Hz) 

(V+ =6.0.Vde, V~ = -3.0 Vdc, f = 20 Hz, 

Te -55°C, +125°C) 

(V+ =12 Vde, V~ = -6.0 Vdc, f = 20 Hz) 
=12 Vde, V~ = -6.0 Vdc, f = 20 Hz, 

T, = 55°C, +125°C) 

Output Voltage Swing ais 
(V* = 6.0 Vdc, V~= -3.0Vde, Ry = 100 ka) 2 Pe 
(V+ =12 Vde, V~ = -6.0 Vde, Ry’ = 100 ke) 7 
(v* = +6.0 Vde, V" =-3.0 Vdc, Ry = 10 2) 

(v" = +12 Vde, V" = -6.0 Vde, Ry = 10 k®) 

Input Common Mode Voltage Swing Vv, k 
(V+ =6.0 Vde, V~ = -3.0 Vde) 2 oS 
(V+ =12 Vde, V~ = -6.0 Vdc) - 

Common Mode Rejection Ratio daB 
(V+ =6.0 Vdc, V~ = -3.0 Vdc, f $1.0 kHz) - 

(V+ =12 Vdc, V7 = -6.0 Vdc, f <1. 0 kHz) : 
Input Bias Current i uA 

: Ty = 25°C 

Ler, (V*=6.0 Vde, V~ = -3.0 Vac) 1.2 3.5 

~1* 2 (V+=12 Vdc, V~ = -6.0 Vdc) 2.0 5.0 
rr T, = -55°C 

(V+ = 6.0 Vde, V~ = -3.0 Vdc) 2.5 1.5 

(V+ =12 Vde, V- = -6.0 Vdc) 4.0 10 

Input Offset Current (I, =1, - I,) Fs pA 
(v+ = 6.0 Vde, V~ 0 Vac) 0.1 0.5 
(v* =6.0 Vde, V- = -3.0 Vde, T, = 
-55 to +125°C) - 1.5 
(V+ =12 Vde, V~ = -6.0 Vde) 0.2 0.5 
(V+ =12 Vde, V~ = -6.0 Vde, T,= 
~55 to +125°C) : 1.5 

Input Offset Voltage Rg =2.0kQ io mV 
(V+ = 6.0 Vdc, V~ = -3.0 Vdc) 1.3 3.0 
(V+ =6.0 Vde, V- = -3.0 Vde, T, = 
-55°C, +125°C) - 4.0 
(V+ =12 Vde, V- = -6.0 Vdc) poe 2.0 
(V* = 12 Vde, V" = -6.0 Vde, T, = 
55°C, +125°C - 3.0 

Step Response ae 

/ V+ =12 Vde, V- = -6.0 Vde 20 40 % 
Gain = 100, V,_ =1.0 mv, t 10 30 ns 
R, =1.0kQ, R, = 100 k2, t 10 - ns 
Cy = 50 pF, Rg =@,C, = open AV ue/At@| 12 - V/us 
Vt =12 Vdc, V- = -6.0 Vde Ven 10 50 % 



















MC1712 (continued) 


TYPICAL OUTPUT CHARACTERISTICS 
V+ = 12 Vide, V- = —6.0 Vde, Ta = 25°C 


FIGURE 1 — OPEN LOOP GAIN versus 
POWER SUPPLY VARIATIONS 














Avor, OPEN LOOP VOLTAGE GAIN (V/V) 














12 13 
V+, POWER SUPPLY VOLTAGE (VOLTS) 


10 11 14 


FIGURE 2— OPEN LOOP VOLTAGE GAIN 
versus FREQUENCY 





80 TT 
C, = 430 pF 
R, = 3902 


C, = 1500 pF 





60 








40 


Avot, VOLTAGE GAIN (dB) 


20 



































10k 20k 50k100k 


10M 
f, FREQUENCY (Hz) 


FIGURE 3— VOLTAGE GAIN versus FREQUENCY 


R, = 100 k, Rp = 1.0 k, Ry = 390, C, = 430 pF 





150 Q, C, = 1500 pF 











Ay, VOLTAGE GAIN (dB) 





= 229, 6, = 001 pF 
































10 


























2.0 5.0 10 


f, FREQUENCY (MHz) 


FIGURE 4— MAXIMUM OUTPUT SWING 
versus FREQUENCY 
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f, FREQUENCY (MHz) 


FIGURE 5— OUTPUT VOLTAGE SWING 
versus LOAD RESISTANCE 
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MC1712 (continued) 
























































































































FIGURE 6 — INPUT BIAS CURRENT FIGURE 7 — INPUT OFFSET CURRENT 
versus TEMPERATURE versus TEMPERATURE 
6.0 08 + 
| { i aE 4— 
06 1 [ 
_ 40 =z | 
a = 
Fa V, —6.0V Supplies 3 
= 2 
2 04 t 
= S +12 V, —6.0 V Supplies 
= 2 T + 
~ 20 + 
0.2 
.0 V, —3.0 V Suppli 
+6.0, —3.0 V Supplies 
0 0 
-60 ~40 -20 0 +20 +40 +60 +80 +100 +120 +140 —60 -40 -20 0 +20 +40 +60. +80 +100 +120 +140 
Ts, AMBIENT TEMPERATURE (°C) Ta, AMBIENT TEMPERATURE (°C) 
FIGURE 8 — INPUT OFFSET VOLTAGE FIGURE 9 — OUTPUT NOISE VOLTAGE 
versus TEMPERATURE versus SOURCE IMPEDANCE 
3.0 T T 





2.0 7 









.0 V Supplies 








V, —6.0 V Supplies 





Vio, INPUT OFFSET VOLTAGE (mV; 


1.0 T 


VNout, OUTPUT NOISE VOLTAGE (mV rms) 












































AF, BW ~ 100 ket 
























































—60 —40 —20 0 +20 +40 +60 +80 +100 +120 +140 10 20 50 100 10k 10k 
Ta, AMBIENT TEMPERATURE (°C) Rs, SOURCE RESISTANCE (OHMS) 
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WIDEBAND DC AMPLIFIER 


OPERATIONAL AMPLIFIERS 





MC1712C 


. designed for use as an operational 
amplifier utilizing operating character- 
istics as a function of the external feed- 
back components. 


Typical Amplifier Features: 
@ Open Loop Gain AYo_ = 3400 typical 
e Low Temperature Drift — +5.0 V/°C 


© Output Voltage Swing — +5.3 V typical 
@ +12 V and -6.0 V Supplies 


@ Low Output Impedance — Zoyt = 200 
ohms typical 


CIRCUIT SCHEMATIC 








Lead 4 connected 
to case 


CASE 93 
(TO-116) 


“PP! SUFFIX 


CASE 96 
{TO-99) 
“G" SUFFIX 


CASE 72 
(TO-91) 
“E’ SUFFIX 


MAXIMUM RATINGS (1, = 25°C unless otherwise noted) 


Power Supply Voltage 
om between V+ and V~ terminals) 


Peak Load Current 





Power Dissipation (Package Limitation) 
Metal Can 
Derate above 25°C 
Flat Package 
Derate above 25°C 
Plastic Package 
Derate above 25°C 


Operating Temperature Range* 


Storage Temperature Range 
Metal Can and Flat Package 
Plastic Package 


-65 to +150 
-55 to +125 


* For full temperature range (-55°C to +125°C) and characteristic curves, see 


MC1712 data sheet. 


EQUIVALENT CIRCUIT 





NON- INVERTING 
INPUT 


PIN CONNECTIONS 


Schematic ABC DEF GH 


“G" Package 123 45 67 8 


“F" Package 2 3 4 5 6 7 8 10 
“p” Package 893 4 5 6*9 10 1213 


* Pin 7 is electrically connected 


to substrate and to V— 
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MC1712C (continued) 


ELECTRICAL CHARACTERISTICS (1, = 25°C unless otherwise noted) 









































Output Voltage Swing 
(V* = 6.0 Vdc, V~ = -3.0Vde, Ry = 100 k2) 
(V* =12 Vde, V- = -6.0 Vde, Ry = 100 ka) 





s 
u 


* 2 46.0 Vde, VY" =-3.0 Vde, Ry = 10 ka) 
(v' = +12 Vdc, V" = -6.0 Vde, Ry = 10 k2) 





Characteristic Definitions @ Characteristic Min Typ | Max | Unit 
Open Loop Voltage Gain Ry, = 100 k2 VV 
(V* = 6.0 Vde, V~ = -3.0 Vde, 
Vo =+2.5V) 500 800 | 1500 
Avo. = Se out 
ein (V* = 12 Vdc, V~ = -6.0 Vde, 
Vout =# 5:0 V) 2000 3400 | 6000 
(v* = 12 Vde, V~ = -6.0 Vde, 
Vout = + 5-0 Vde, T, = 0, +75°C) 1500 - | 7000 
(v7 =6.0 Vde, Vz = -3.0 Vac, 
Vout = 42.5 V, Ta=0, +75°C) 400 7 1750 
Output Impedance ohms 
(V+ =6.0 Vde, V~ = -3.0 Vdc, f = 20 Hz) - 300 800 
(vt =12 Vde, V~ = -6.0 Vde, f = 20 Hz) - | 200 | 600 
Input Impedance 
(V+ =6.0 Vdc, V- = -3.0 Vde, f = 20 Hz) 16 55 
(V+ =12 Vdc, V~ = -6.0 Vdc, f = 20 Hz) 10 32 





Input Common Mode Voltage Swing 
(V+ =6.0 Vdc, V~ = -3.0 Vde) 


(V+ =12 Vde, V~ = -6.0 Vdc) 
Common Mode Rejection Ratio 


CMa; = Avem —Avor (v= 12 vac, v- 
input Bias Current 
—»C Ty = 25°C 
1, (t= 6.0 Vde, V> = -3.0 vde) 
th (vt +12 vae, V~ = -6.0 Vac) 
Fe 6 ar T, = 0°C to +75°C) 
B (v* = 6.0 Vde, V~ = -3.0 Vdc) 
(V+ = 12 Vde, V- = -6.0 Vde) 
= 0°C to +75°C) 


6.0 Vdc, f <1.0 kHz) 























(V+ =6.0 Vde, V~ = -3.0 Vdc, f *1.0 kHz) 











ee 
aa 


Pac 
ou 





Input Offset Current a, = 1 - 1,) 


(V+ = 6.0 Vde, V7 = -3.0 Vde) 

(V+ =6.0 Vde, V~ = -3.0 Vde, T, = 
0°C to +75°C) 

(V+ =12 Vde, V7 

(vt =12 Vde, V- 
0°C to +75°C) 






























Input Offset Voltage Ry = 2.02 


(V+ = 6.0 Vde, V~ = -3.0-Vdc) 

(V* = 6.0 Vde, V- = -3.0 Vde, T, = 
0°C to +75°C) 
(V+ =12 Vde, V- 
(vt = 12 Vde, V~ 
0°C to +75°C) 


wou 








17 


1.5 











Step Response 
V+ =12 Vde, V- 
Gain = 100, Via = 


R, =1,0k9, Ry = 100kQ, 
cy = 50 pF, Rg =a,Cy = open 


Vt =12 Vdc, V- = -6.0 Vde 
Gain = 1.0, V,, = 10 mv, 


R, = 10k2, Ry = 10k, 
C, = 0.01 nF, Ry = 209, Cy = open 
















Gna 90% 


Ru = 100 k2 
C. < 100 pF 


Stew RATE 





20 
10 


10 
12 


10 
25 


16 
1.5 


120 








Average Temperature Coefficient of 
Input Offset Voltage Ry = 50.2 
(Ty = 0, 475°C) 


Average Temperature Coefficient 
Input Offset Current 
(Ty = +25°C to +75°C) 


(Ty = 0 to +25°C) 


DC Power Dissipation 
(V4 =) Vt=6.0 Vde, V~ = -3,0 Vdc) 


(Vout = vt =12 Vdc, V~ = -6.0 Vdc) 





out 









Positive Supply Sensitivity 
(V7 constant = -6.0 Vdc, 
V*_= 12 Vdc to 6.0 Vde) 


SENSITIVITY = S 
G 








Vout Negative Supply Sensitivity 
Vou (V* constant = 12 Vdc, 
S = SVsCAvou V- = -6.0 Vde to -3.0 Vdc) 











D 
Vv 
@ All definitions imply linear operation.  @) aV_,,,/at = Slew Rate 
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mV 


nA/?q 


uv/V 


uv/Vv 





HIGH FREQUENCY AMPLIFIERS 


EMITTER COUPLED AMPLIFIER 


MCTI10 





Typical Amplifier Features: 

® DC — 300 MHz Performance 

@ Intended for IF and RF Applications 
_ CASE 89 

© 26 dB typ. Gain at 100 MHz 


© High Stability Through Low Internal Feedback 





MAXIMUM RATINGS (T, = 25°C unless otherwise noted) 






ea ea eo 

[sever ssi vorewe ae | 

Total Power Dissipation eo 

(Derate 5 mw/°C above Ta = 25°C) 

[persing Tempero Regs |_| an rim | 
| Tate 
va 


Storage Temperature Range -65 to+ 200 
Maximum Input Level (RMS) ale 





CIRCUIT SCHEMATIC . CIRCUIT DESCRIPTION 


CIRCUIT OPERATION 


The input terminal (Pin 1) of the device should be DC 
ground for optimum DC operating point. Pin 3 is to be sup- 
plied with a positive voltage (Vcc) for transistor collector 
and Pin 5 with a negative voltage (Vy_) to supply emitter bias 


current. AGC may be accomplished by variation of Vgg. 
The output of the circuit (Pin 7) should be operated at the 
same DC potential as is Pin 3. Pin 9 should be AC and DC 
grounded. Resistor R, is a diffused silicon resistor, and C, is 
a silicon oxide capacitor. 
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MC1110 (continued) 


ELECTRICAL CHARACTERISTICS (at Ta = 25°C unless otherwise noted) 


— Cm te[o [=| = 


DC CHARACTERISTICS 


Input Leakage Current 
(Vg = 5 Vde; I5, I7, Ig = 0) 


Output Leakage Current 
(Vq = 5 Vde; ly, Ig, I5 = 0) 


Operating Current 
(Vogq = 5 Vde, Vig =-4.7 Vde, Vin = 0) 


Input Operating Current 
Voc = 5 Vde, (VEE =~-10 Vde, Vin = 0) 


Reference Operating Current 
Voc = 5 Vde, (Veg = -10 Vdc, Vin = 0) 


Current Balance 
Voc = 5 Vdc, (V, = +10 Vde, Vi, = 0) 
Voc = 5 Vde, Van =-4.7 Vde, Vin = 0) 


SMALL-SIGNAL CHARACTERISTICS 


Small Signal Current Gain : 
(Voc = 5 V, Ig = -4.mA, f = 100 MHz) 


Short Circuit Admittances 
(Veco =5 V, Veg = -4V,f = 100MHz) 
Input Admittance 
Reverse Transfer Admittance 
Forward Transfer Admittance 
Output Admittance 


Transducer Power Gain 
(Voc = 5V, Veg = -4V,f = 100 MHz, BW = 3MHz) Figure 20 
(Voc = 5V, Veg = -4V,f = 200 MHz, BW = 6 MHz) Figure 21 


Noise Figure 
(Voq = 5V, Ver = -4V,f =100 MHz, R, 





FIGURE 2— SHORT CIRCUIT ADMITTANCE TEST CIRCUIT 
FIGURE 1 — DC CHARACTERISTICS TEST CIRCUIT (GENERAL RADIO 1607 A BRIDGE) 
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MC1110 (continued) 
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3 1g = 4.0 mA 2 
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SUI TAME | AM 
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a “ 7, 02 
eo LUI LAL Aim, .2 
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St LM TWA 

LL eet ii. 

0 ee 0 

1.0 5.0 10 20 4060 100 200 400 1000 

f, FREQUENCY (mc) 
INPUT ADMITTANCE versus FREQUENCY 
FIGURE 3 
100 MC Y,, By, 


INPUT CONDUCTANCE (mmhos) 





i 6.0 
le, EMITTER CURRENT (mA) 
INPUT ADMITTANCE versus EMITTER CURRENT 


FIGURE 4 


INPUT CONDUCTANCE (mmhos) 


Ig, EMITTER CURRENT (mA) 
INPUT ADMITTANCE versus EMITTER CURRENT 


FIGURE 5 





INPUT SUSCEPTANCE (mmhos) 


INPUT SUSCEPTANCE (mmhos) 
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CONDUCTANCE or SUSCEPTANCE (mmhos) 


Gi Biz Y, 


2 
PTTUT TI | 
cesom {UT | UL 
|; = 4.0 mA 
PT a 
PT A | 
a ee eruill| 
1.0 10 20 4060 100 200 400 


f, FREQUENCY (mc) 
REVERSE TRANSFER ADMITTANCE versus FREQUENCY 


FIGURE 6 
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5.0 1000 


100 WC Y,, 








le, EMITTER CURRENT (mA) 
REVERSE TRANSFER ADMITTANCE versus EMITTER CURRENT 


FIGURE 7 


200 NC Y,, 


CONDUCTANCE or SUSCEPTANCE (mmhos) 





4.0 
le, EMITTER CURRENT (mA) 
REVERSE TRANSFER ADMITTANCE versus EMITTER CURRENT 


FIGURE 8 


6.0 


MC1110 (continued) 


Vea = 5.0 VOLTS 
|= 4.0mA © 





we 
LLU TUT CAH 
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1.0 ‘5.0 10 20 40.60 100 200 400 1000 
f, FREQUENCY (mc) 
FORWARD TRANSFER ADMITTANCE versus FREQUENCY 


FIGURE 9 





100 MC Y,, 


CONDUCTANCE (mmhos) 





le, EMITTER CURRENT (mA) 
FORWARD TRANSFER ADMITTANCE versus EMITTER CURRENT 


FIGURE 10 


CONDUCTANCE (mmhos) 


lz, EMITTER CURRENT (mA) 
FORWARD TRANSFER ADMITTANCE versus EMITTER CURRENT 


FIGURE 11 





“SUSCEPTANCE (mmhos) 


SUSCEPTANCE (mmhos) 
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OUTPUT CONDUCTANCE (mmhos) 
OUTPUT SUSCEPTANCE (mmhos) 
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10. 20 


1.0 1000 
f, FREQUENCY (mc) 
OUTPUT ADMITTANCE versus FREQUENCY, 
FIGURE 12 
Gn 100 MC Y,, Bn 
07 


0.6 


=, 
th 


OUTPUT CONDUCTANCE (mmhos) 
OUTPUT SUSCEPTANCE (mmhos) 





6.0 
Ie, EMITTER CURRENT (mA) 
OUTPUT ADMITTANCE versus EMITTER CURRENT 


FIGURE 13 


= 5.0 VOLTS 
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OUTPUT SUSCEPTANCE (mmhos) 
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0 2.0 
Ie, EMITTER CURRENT (mA) 
OUTPUT ADMITTANCE versus EMITTER CURRENT 


FIGURE 14 


MC1110 (continued) 


NF, NOISE FIGURE (db) 
G,, POWER GAIN (db) 


Vea = +.5.0 VOLTS, CONSTANT 
Ver = 0 to—20 VOLTS, VARIABLE 





100 200 400 600 8001000 2000 05 01 05 1.0 5 10 20 
Rs, SOURCE RESISTANCE (OHMS) Ig, EMITTER CURRENT (mA) 
100 MC NOISE FIGURE vs. SOURCE RESISTANCE GAIN CONTROL CHARACTERISTICS 
FIGURE 15 FIGURE 16 





aii Ss 
Ht 20 
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an p= * ae 
Veco = 


n 
za 







NF NOISE FIGURE (db) 


wn 


(G;) POWER GAIN (db) 


e 
ral 


AVAILABLE POWER GAIN FOR Rs = Rso (db) 
Rso, OPTIMUM SOURCE RESISTANCE (ohms) 





0 ey 0 
10 20 30 40 60 80100 200 300 0 10 20 30 40 50 60 70 80 90 100 
f, FREQUENCY (mc) TOTAL POWER DISSIPATION ( milliwatts) 
OPTIMUM NOISE FIGURE, OPTIMUM SOURCE RESISTANCE, 200 MC TRANSDUCER POWER GAIN (6) 
AND AVAILABLE POWER GAIN vs. FREQUENCY vs. POWER DISSIPATION 
FIGURE 17 FIGURE 18 
FIGURE 19 


PER CENT UNBALANCE (%) 


0° =. 25°C + 75° 
T, TEMPERATURE (°C) 
PERCENT UNBALANCE IN COLLECTOR 
CURRENTS (Ic3/Ic7) vs. TEMPERATURE TEST CIRCUIT 
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MC1110 (continued) 


COMPONENT VALUES 


C,, C, 
C, 

C, 

C,, Cs 
FT ALL 
Bypass 
L, 

ry 


VARIABLE CERAMIC CAPACITOR 
VARIABLE CERAMIC CAPACITOR 
VARIABLE CERAMIC CAPACITOR 
FIXED MICA CAPACITOR 

FEED THROUGH CAPACITORS 
CAPACITORS, DISC CERAMIC 


9-35 uf 
5.5-18 puf 
2-8 uf 

50 upf 

1200 ppf 

0.1 yf, 75 Vde 


INPUT INDUCTOR, 0.15 zh Q >> 50 

OUTPUT INDUCTOR, 0.25 uh Q > 50 
Veo = 5.0 Vde 
Veg = —4 VOLTS 





FIGURE 20 — 100 MC POWER GAIN TEST SET 


COMPONENT VALUES 


C,, C, 
C,, C, 


5 
FT ALL 
BYPASS 
L, 
L 
RFC 
Vee = 5.0 Vde 
Vee = —4 VOLTS 


VARIABLE CERAMIC CAPACITOR 
VARIABLE CERAMIC CAPACITOR 
FIXED MICA CAPACITOR 

FEED THROUGH CAPACITORS 
CAPACITORS, DISC CERAMIC 
INPUT INDUCTOR 

QUTPUT INDUCTOR 

JEFFERS MOLDED CHOKE 


R..= 500 
3db PAD + 
BOLOMETER 


GND. SHIELD 


5.5-18 wut 

2-8 uut 

300 uf 

1200 uyf 

0.1 uf, 75 Vde 

30 nhy Q > 100, 27 #16 AWG 44” FORM 
50 nhy Q > 100, 4T #16 AWG 14” FORM 
0.68 yh 





FIGURE 21— 200 MC POWER GAIN TEST SET 
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HIGH FREQUENCY AMPLIFIERS 


VIDEO AMPLIFIER 





MC1510 
MC1509 


. . . designed for use as a high-frequency 
differential amplifier with operating char- 
acteristics that provide a flat frequency 
response from dc to 40 MHz. 


Typical Amplifier Features: 


@ High Gain Characteristics 
Avy = 93 typical 


CASE 73 
. : Lead 4 d : 
© Wide Bandwidth — de to 40 MHz sca eae ee 
CASE 96 
e Large Output Voltage Swing — (TO-99) Me1S09F 


4.5 V p-p typical @ +6.0 V Supply MC1510G 





@ Low Output Distortion — 
THD S 1.5% 







MAXIMUM RATINGS (1, = 25°C unless otherwise noted) 


[Rating Sambal | [Unit | 

v" -8.0 Vde 
pmo TTL | 
za 
Power Dissipation (Package Limitation) i. 


Metal Can 
CIRCUIT SCHEMATIC EQUIVALENT CIRCUIT 














Derate above T, = 25°C 
Flat Package 
Derate above T, = 25°C 












| Ra 
510 
| 


| 
| 
INPUT 11 OUTPUT 1 
0 vt 


A 
INPUT 2 | 


OUTPUT 2 


INPUT 2 
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MC1510, MC1509 (continued) 


ELECTRICAL CHARACTERISTICS (v+=+6 Vdc, V-=—6 Vdc, T, = 25°C unless otherwise noted) 

Characteristic Definitions Characteristic | Symbol | 

Output Impedance F ‘eat 
(f = 20 kHz) 


Input Impedance 
(f= 20 kHz) 


Output Voltage Swing Vat 
(R, =5.0kQ, f = 100 kHz) 
L 
Single Ended Output Distortion THD 
(en, < 0. 2% Distortion) 


Input Common Mode Voltage Swing 


Common Mode Voltage Gain AVCM 
(Ry =5 kQ, = 0.3 V rms, f = 100 kHz) 











110 


a 
a 













om 
2 


Vp-p 


=< 
so 





.+1.0 


< 
3s 
oO 
r| 






Common Mode Rejection Ratio 






fe) 
= 


(a 
ce ee 
ia 


Input Bias Current 


oT +I, 



















Differential Output = 0 










Input Offset Current 
(L =1, -1,) 
jo 1 2 


E 
ta 










Output Offset Voltage 
Differential Mode Vin = 0) 


fond 

we 
< 
a 
a 






Common Mode (Differential Output = 0) 3.5 






Step Response 
12 


out 





12 


Average Temperature Coefficient of 
Input Offset Voltage 


(Rg = 509, Ty = -55°C to +125°C) 


(Rg = 10 KQ, T, ='-55°C to +125°C) 









DC Power Dissipation 
(Power Supply = + 6.0 V) 






Input Noise Voltage 
(£ = 5.0 Hz to 10 MHz) 
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MC 1510, MC1509 (continued) 


Ay, VOLTAGE GAIN (dB) 


Ay, VOLTAGE GAIN (dB) 


FIGURE 1 — VOLTAGE GAIN versus FREQUENCY FIGURE 2 — VOLTAGE GAIN versus SUPPLY VOLTAGE 
















































































Ay, VOLTAGE GAIN (dB) 


















































0.1 10 20 50 10 100 500 1000 
f, FREQUENCY (MHz) | v+| +1 V-[, SUPPLY VOLTAGE (Vdc) 
FIGURE 3 — VOLTAGE GAIN versus TEMPERATURE FIGURE 4 — LIMITING CHARACTERISTICS 
45 
V+ = +6.0 Vdc 
y-= 
40 
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F Pie eiiet 
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out OUTPUT SIGNAL (Vp-p) 
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Ta, AMBIENT TEMPERATURE (°C) €in, INPUT SIGNAL (mVp-p) 
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Pp, POWER DISSIPATION (mW) 


Vout(de) DC OUTPUT VOLTAGE (Vdc) 


N 
Ga 


MC1510, MC 1509 (continued) 


FIGURE 5 — DC OUTPUT VOLTAGE versus TEMPERATURE 
3.5 





V+ = +6.0 Vde 
V— = —6.0 Vde 


wo 
oS 
¥ 

















—25 0 25 50 vk) 100 125 
T,, TEMPERATURE (°C) 


FIGURE 7 — POWER DISSIPATION versus SUPPLY VOLTAGE 

















6.0 8.0 10 12 14 16 
|v+l + IV—I, SUPPLY VOLTAGE (Vdc) 


9-66 





Vpvciny, INPUT NOISE VOLTAGE (j2V rms) 


I, INPUT BIAS CURRENT (2A) 


FIGURE 6 — INPUT BIAS CURRENT versus TEMPERATURE 








V+ = +6.0 Vde 
V— = —6:0 Vde 





20 








0 
—55 —25 0 25 50 75 100125 
Ta, TEMPERATURE (°C) 
FIGURE 8 — INPUT NOISE VOLTAGE versus SOURCE IMPEDANCE 




















5.0 He — 10 MHz 
tms voltmeter 
ee 


10 100 10k 10k 100 k 
Rs, SOURCE RESISTANCE (ohms) 











RF-IF AMPLIFIER HIGH FREQUENCY AMPLIFIERS 





MCI550G 


4 . a versatile, common-emitter, common- 
base cascode circuit for use in communications 
applications. 


Typical Amplifier Features: 


e Constant Input Impedance over entire AGC 
range 


e Extremely Low y12 — 0.001 mmho Lead! /:conmected:te.cese 


CASE 71 
@ High Power Gain — 30 dB @ 60 MHz 


(0.5 MHz BW) 
e@ Good Noise Figure — 5.0 dB @ 60 MHz 


@ High Voltage-Gain—Bandwidth Product — 
2.0 GHz 





MAXIMUM RATINGS (14 = 25°C unless otherwise noted) 
















Power Supply Voltage, Pin 9 








AGC Supply Voltage 













Differential Input Voltage, Pin 1 to Pin 4 
(Rg = 500 ohms) 








Power Dissipation (Package Limitation) 
Derate above 25°C 


Operating Temperature Range -55 to +125 
Storage Temperature Range -65 to +150 


CIRCUIT SCHEMATIC CIRCUIT DESCRIPTION 










4.6 







The MC1550 is built with monolithic fabrication techniques 
utilizing, diffused resistors and small-geometry transistors. 
Excellent AGC performance is obtained by shunting the signal 
through the AGC transistor Q, maintaining the operating point 
of the input transistor Q,. This keeps the input impedance 
constant over the entire AGC range. 

The amplifier is intended to be used in.a common-emitter, 
common-base configuration (Q, and Q,) with Q, acting as an 
AGC transistor. The input signal is applied between pins 1 and 
4, where pin 4 is ac-coupled to ground. DC source resistance 
between pins 1 and 4 should be small (less than 100 ohms). 
Pins 2 and 3 should be connected together and grounded. Pins 
8 and 10 should be bypassed to ground. The positive supply 
voltage is applied at pin 9 and at higher frequencies, pin 9 
should also be bypassed to ground. The output is taken be- 
tween pins 6 and 9. The substrate is connected to pin 7 and 
should be grounded. AGC voltage is applied to pin 5. 
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MC 1550G (continued) 


ELECTRICAL CHARACTERISTICS w: = +6 Vdc, Ts = 25°C) 


DC CHARACTERISTICS 








Output Voltage 





Test Voltage 








Supply Drain Current 








AGC Supply Drain Current 








SMALL-SIGNAL CHARACTERISTICS 
Small-Signal Voltage Gain - 








Bandwidth 





Transducer Power Gain f = 60 MHz, BW = 6 MHz 
f= 100 MHz, BW = 6 MHz 














FIGURE 1 — DC CHARACTERISTICS TEST CIRCUIT FIGURE 2 — VOLTAGE GAIN AND BANDWIDTH TEST CIRCUIT 


R, = 500 
R= 6209 
Cy thru Cy = 0.1 pF 


ei, = 10 mVrms 





FIGURE 3 — POWER GAIN TEST CIRCUIT @ 60 Miz FIGURE 4 — DRAIN CURRENT TEMPERATURE CHARACTERISTICS 





1.20 


_ 
pan 
Ss 


~ 
o 
S 


CURRENT RATIO, lo/Iy 


R, = 50 Q (HP431B) 
C;, Cz and C3 = 0.001 iF 0.90 
C4 andC; = 0.1 

C, and Cy = 9-35 pF 

C7 = 9-180 pF 

Cg = 25-280 pF 0.80 
Ly =0.22 pH —55 —25 0 +25 +50 +75 +100 2 +125 


L, = 0.26 wH Ts, AMBIENT TEMPFRATURE (°C) 
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MC 1550G (continued) 


FIGURE 5 — INPUT RESISTANCE AND CAPACITANCE 
versus FREQUENCY 


a 
Po NY TT vee 
Py tT Ti AI 


Vaec = OV | | 


14 














2400 12 


E (OHMS) 
— ox) 


py 


Rig, INPUT RESIST: 


f, FREQUENCY (MHz) 


FIGURE 7 — OUTPUT RESISTANCE AND CAPACITANCE 
versus FREQUENCY 
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FIGURE 9 — FORWARD TRANSFER ADMITTANCE 
versus FREQUENCY 
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FIGURE 6 — INPUT RESISTANCE AND 
CAPACITANCE versus AGC VOLTAGE 


Rin, INPUT RESISTANCE (OHMS) 


Vaec, AGC VOLTAGE (VOLTS) 


FIGURE 8 — OUTPUT RESISTANCE AND 
CAPACITANCE versus AGC VOLTAGE 
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Vace, AGC VOLTAGE (VOLTS) 


FIGURE 10 — FORWARD TRANSFER ADMITTANCE 
versus AGC VOLTAGE 


Saat a 
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Cin INPUT CAPACITANCE (pF) 


Cous, OUTPUT CAPACITANCE (pF) 


—jB2, (mmhos) 


MC1550G (continued) 






FIGURE 11 — MAXIMUM TRANSDUCER POWER GAIN FIGURE 12 — TRANSDUCER POWER GAIN 
versus FREQUENCY versus TEMPERATURE 
; Tl 
g” meme N g 
al h : 
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f, FREQUENCY (MHz) Ts, AMBIENT TEMPERATURE (°C) 


FIGURE 13 — TRANSDUCER POWER BANDWIDTH versus AGC VOLTAGE 


Ap, TRANSDUCER POWER GAIN (dB) 





f, FREQUENCY (MHz) 


FIGURE 14 — NOISE FIGURE AND OPTIMUM SOURCE RESISTANCE 
versus FREQUENCY FIGURE 15 — NOISE FIGURE versus SOURCE RESISTANCE 
14 


NF, NOISE FIGURE (dB) 
Rg, OPTIMUM SOURCE RESISTANCE (OHMS) 
NF, NOISE FIGURE (dB) 





f, FREQUENCY (MHz) Rs, SOURCE RESISTANCE (OHMS) 
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HIGH FREQUENCY AMPLIFIERS 


VIDEO AMPLIFIER 





MC1552G 
MC1553G 


...a three-stage, direct-coupled, common-emitter cascade 
incorporating series-series feedback to achieve stable volt- 
age gain, low distortion, and wide bandwidth. Employsa 
temperature-compensated dc feedback loop to stabilize 
the operating point and a current-biased emitter follower 
output. Intended for use as either a wide-band linear am- 
plifier or as a fast rise pulse amplifier. 


Typical Amplifier Features: 


Lead 6 connected to case 
@ High Gain — 34 dB +1.0 dB (MC1552) 
52 dB +1.0 dB (MC1553) CASE 71 


@ Wide Bandwidth — 40 MHz (MC1552) 
35 MHz (MC1553) 


e Low Distortion — 0.2% at 200 kHz 





@ Low Temperature Drift — +0.002 dB/°C 


MAXIMUM RATINGS. (ta = 25°C unless otherwise noted) 
Rating 














Power Supply Voltage, Pin 9 


Input Voltage, Pin 1 to Pin 2 
(Rg = 500 ohms) 





Power Dissipation (Package Limitation) 
Derate above 25°C 





Operating Temperature Range -55 to +125 











Storage Temperature Range T -65 to +150 








FIGURE 1 —MC1552 (LOW GAIN) FIGURE 2—MC1553 (HIGH GAIN) 
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MC1552G, MC1553G (continued) 


ELECTRICAL CHARACTERISTICS (V+ = +6 Vdc, T, = 25°C unless otherwise noted) 













































































































oe Fig. Gain : A 
_* 
Characteristic No. Option Symbol Min Typ Unit 
Voltage Gain MC 1552 3 50 Vout!” Vin 44 50 v/v 
100 87 100 
MC1553 200 175 200 
400 350 400 
Voltage Gain Variation 3 rere 
(Ty = -55°C to +125°C) All -_ 
Bandwidth MC 1552 50 BW 21 
100 17 
MC1553 17 
1.5 
Input Impedance | Znl 
(f = 100 kHz, Ry = 1k9) eT 
Output Impedance _— |Zout| 
(f = 100 kHz, Ry = 502) Al i _ 
DC Output Voltage 3 All Vv uit (dc) 2.5 2.9 3.2 Vde 
DC Output Voltage Variation 3 Vout (dc) Vde 
(Ty = -55°C to +125°C) All +0. 05 _ 
Output Voltage Swing 3 Vout 
(2, 21kQ, V,_ = 100 mV rms) All 3.6 
in t 
Power Dissipation _ All Py 
Delay Time MC1552 3,4 30 t 
‘pd 
100 
MC1553 200 
400 
Rise Time MC1552 3,4 50 t. 
100 
MC1553 200 
400 
Overshoot 3,4 All (V,./V,) 100 
Noise Figure _ NF 
(Rg = 4002, f. = 30 MHz, BW = 3 MHz) AL 
° 
Total Harmonic Distortion = THD 
(Vout =2 Vp-p» f = 200 kHz, Ry = 10) All 

















NOTES 


*To obtain the voltage-gain characteristic de- 
sired, use the following pin connections: 


Voltage 
Gain 













| Type Pin Connections 








Ground Pin 3 
Connect Pin 3 to Pin 4 


Pins 3 and 4 Open 





FIGURE 3—TEST CIRCUIT 


1. Ground Pin 6 as close to can as possible to minimize 
overshoot. Best results by directly grounding can. 


2. If large input and output coupling capacitors are used, 
place shield between them to avoid input-output coupling. 


3. A high-frequency capacitor must always be used to by- 
pass the power supply. This capacitor should be as close to 
the circuit as possible. 


4. Voltage gain can be adjusted to any value between 50 and 
3000 by connecting an external resistor from Pin 4 to ground 
on MC1552, or from Pin 3 to ground on MC 1553, as shown in 
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Figure 8. Under these conditions, the following equations 
must be used to determine C, and C; rather than the circuits 
shown in Figure 5. 


: 1 
Fig. 5b C) = 577mm Farads; C2 = 
berielL: 2100) 8C,(Vout/ Vin) Farads 
Vout! Vin 
= Fh x 10H) Fras 


- Vout! Vin 
Fig. Sd C) = Uaf-B x 103) Farads 


Fig. 5c ¢, 


FIGURE 4— PULSE RESPONSE DEFINITIONS 








MC1552G, MC1553G (continued) 


TYPICAL CHARACTERISTICS 


FIGURE 5a— FREQUENCY RESPONSE 
































Ay, VOLTAGE GAIN (dB) 
=I 











f, FREQUENCY (Hz) 


TEST CIRCUITS FOR FREQUENCY RESPONSE 
FIGURE 5b — CAPACITIVE COUPLED INPUT (R, < 5k) 

















T, = 25°C 


Ay, VOLTAGE GAIN (dB) 


FIGURE 6—VOLTAGE GAIN versus FREQUENCY 


V+ = +6 Vde 





250 


200 


150 


MAXIMUM NEGATIVE SWING SLEW RATE (VOLTS/ js) 
































10 20 40 10 100 1000 
f, FREQUENCY (MHz) 


FIGURE 7— MAXIMUM NEGATIVE SWING SLEW RATE 


























versus LOAD CAPACITANCE 
V+ = +6 Vde 
5 10 - 15 20 25 


LOAD CAPACITANCE (pF) 


FIGURE 8 — VOLTAGE GAIN ADJUSTMENT BY 
USE OF EXTERNAL RESISTOR 











VOLTAGE GAIN 


1 


Voutl Vins 
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(Ext R from pin 3 to gni 





























EXTERNAL RESISTANCE (OHMS) 


MC1552G, MC1553G (continued) 


G,, PARALLEL INPUT CONDUCTANCE (mmhos) 


G,, PARALLEL INPUT CONDUCTANCE (mmhos) 





INPUT ADMITTANCE 
V+ = 6 Vdo, Ry = 1k 2, Ta = 25°C 


FIGURE 9 —GAIN = 50 
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FIGURE 11— GAIN = 200 














7.0 10 20 50 70 100 
f, FREQUENCY (Miz) 


a 
> 
r= 

C,, PARALLEL INPUT CAPACITANCE (pF) 


G,, PARALLEL INPUT CONDUCTANCE (mmhos) 


C,, PARALLEL INPUT CAPACITANCE (pF) 
G,, PARALLEL INPUT CONDUCTANCE (mmhos) 


FIGURE 10—GAIN = 100 
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C,, PARALLEL INPUT CAPACITANCE (pF) 





0 
10 5.0 7.0 10 50 70 100 
f, FREQUENCY (MHz) 


» FIGURE 12— GAIN = 400 


C,, PARALLEL INPUT CAPACITANCE (pF) 











0 
10 5.0.7.0 10 20 50 70 100 
f, FREQUENCY (MHz) 





Zour , OUTPUT IMPEDANCE (OHMS) 


FIGURE 13— OUTPUT IMPEDANCE versus FREQUENCY 




















f, FREQUENCY (Hz) 


BW, BANDWIDTH (MHz) 
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FIGURE 14— BANDWIDTH versus SOURCE RESISTANCE 























10 20 50 70 100 200 500 700 1000 
Rs, SOURCE RESISTANCE (OHMS) 


1-WATT POWER AMPLIFIER ROWER AMPEIGIERS 





MC1524 


Typical Amplifier Features: 

@ Low Standby Current Drain —-< 4mA 
e Low Total Harmonic Distortion 

© 1-Watt Power Output 

e@ Low Output Impedance : CASE 71 


© Direct Coupling to Load 


Lead 6 connected to case 





e Excellent Gain — Temperature Stability 


ABSOLUTE MAXIMUM RATINGS (Ta = 25°C unless otherwise noted) 


Operating Temperature Range -55 to +125 


Storage Temperature Range -65 to +175 ee 
Maximum Audio Output Power Pout(max) 1.0 Watt 
(Ta = -55°C to +125°C) 


FIGURE 1 — CIRCUIT SCHEMATIC 




















OUTPUT 


EXT.C FOBK 


LINEAR POWER AMPLIFIER 
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MC 1524 (continued) 


ELECTRICAL CHARACTERISTICS (Voc = +6V, Vee= —6V, Ty = 25°C. See Fig. 1) 


Characteristic 


Voltage Gain @ 1 kHz 





Input Impedance @ 1 kHz 


Output Impedance [Output Impedanee@1kHz 1kHz 
a 


Zero Signal Current Drain 
(Each Supply) 

Low Level Total Harmonic Distortion @ 1 kHz 
(50 mVrms in) 





FIGURE 1— AC COUPLED CIRCUIT FIGURE 2— DC COUPLED CIRCUIT 


Vee = —6V 
10 pf (NON-POLARIZED) 


1 KQ FEEDBACK SHOWN 1 KQ FEEDBACK SHOWN 
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MC 1524 (continued) 


RECOMMENDED OPERATING CONDITIONS 


1) DC load resistance (Ry) should be greater than FIGURE 3 — MAXIMUM AVAILABLE OUTPUT POWER 








































































































5 ohms for DC stability. (BEFORE CLIPPING — RESISTIVE LOAD) 
2) Power supplies should be balanced, have low 
source impedances, and should be turned on and off 1000 —— 4 
simultaneously. (See Fig. 6 for Standby Current vs. 700 aoe =s 
Supply Unbalance.) 500 + | 
3) Capacitors Cz and C, provide high-frequency 200 = = pe) 
stability. For most loads, at temperatures below ee oo ee 
70°C, C, may be omitted. z 10 Ce eC 
4) Low frequency rolloff of AC coupled circuit is g 2 — -—— a 
determined by C, and Co. Fig 1 is recommended for so ———— =a 
loudspeaker loads because of DC stability intro- =z L* = 
oe a ei _ 
5) Open loop operation is not recommended. Feed- 3 10 ——S ————— 
back taps are connected as follows: - i = 

Feedback Tap Pin Connection | 
8 to C. (AC) or ground (DC) 2 a — aa a 
9 to C, (AC) or ground (DC) 1 er ee 

0 10 20 30 40 50 60 70 80 90 100 
2500 | 8 to 10;9to C, (AC) or ground (DC) 
Ri, LOAD RESISTANCE (ohms) : 
FIGURE 4 — TOTAL HARMONIC DISTORTION FIGURE 5 — AC COUPLED FREQUENCY RESPONSE 
45 
2500 FEEDBACK 40 


6 VOLT SUPPLIES 


f=1KC 5 
ce 


1K FEEDBACK 


Pty 

50 FEEDBACK | 
CCT Heo ICN 
30 
PAT TTT tenes TT LN 
ETT dd sd | 


Pan se mL 


Irony Ce \ 
PCI-E RCE 


0 
0 10 6200 (30) 40 50 60 70 80 90 100 10 1KC 10KC 100 KC 1MC 
Ri, LOAD RESISTANCE (ohms) f, FREQUENCY (cps) 








\ 0.9 MAX OUTPUT POWER 


2500 FEEDBACK_|_ 91 MAX OUTPUT POWER 





A, VOLTAGE GAIN 











TOTAL HARMONIC DISTORTION AT 1 KC 



























FIGURE 6 — STANDBY CURRENT VARIATION DUE TO SUPPLY UNBALANCE 
Nee (mAdc) 


——~ R.=162 
——- RL = 1002 


Vee = 6V CONSTANT 
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MC 1524 (continued) 
























































































































































































































































FIGURE 7 — DC TRANSFER CHARACTERISTICS FIGURE 8 — VOLTAGE GAIN versus TEMPERATURE 
; 2509 FEEDBACK TAP 
+07 
+06 
+05 
a 
Z 
q 
‘ 500 FEEDBACK TAP 
L_ SCALE: v= 2V/div 10022 LOAD_, 
H= 02 Widiv 
ae 
2 
0 Hh é 
< 
0 —55 -25 0 425 +55 +85 +125 
1KQ FEEDBACK TAP 
+0.7 
| SCALE: V= 2V/div 009 LOAD +06 
H= 02 V/div +05 
62. LOAD +64 
+03 
+02 
a 
0 = +0.1 
J 0 
-0.1 
-02 
“EEE 
-04 H 
15 H 
-06 
0 ar -25 0 +25 +55 +85 +125 


Ta, AMBIENT TEMPERATURE (°C) 
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1-WATT POWER AMPLIFIER POWER OMELIFIEAS 





MC1554G 


. .. designed to amplify signals to 300 kHz with 
one watt delivered to a direct or capacitively 
coupled load. 


Typical Amplifier Features: 
CASE 71 


@ Low Total Harmonic Distortion — 
0.4% typical at 1.0 Watt 


e@ Low Output Impedance — 0.2 ohm 
Lead 7 connected to case 





e@ Excellent Gain — Temperature Stability 


MAXIMUM RATINGS (Tc = 25°C unless otherwise noted) 


Rating | Smt 
18 


Total Power Supply Voltage lv*| + lvl Pa Ai Vde 
Peak Load Current p05 


Power Dissipation (package limitation) 











Ty = 25°C 
Derate above 25°C 
< ° 
To = 25°C 





Derate above 25° 





GAIN 


OPTIONS 


BIAS REF. 
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MC 1554G (continued) 


ELECTRICAL CHARACTERISTICS (Tc = 25°C unless otherwise noted) 


Frequency compensation shown in Figures 2 and 3. 











Characteristic Definitions Characteristic (ohets) Option’ 








Output Power 16 - 











Power Dissipation (@ Pout =1.0Ww) 








Voltage Gain 





Input Impedance 


Output Impedance 


Power Bandwidth 
(for eout <5% THD) 




















16 
16 


Total Harmonic Distortion 






































(for e, <0. 05% THD,f = 20 Hz to 20 kHz) 
Pout = 1.0 Watt (sinewave) 16 
P_, =0.1 Watt (sinewave) 16 
out 
+16V 
10 Zero Signal Current Drain ~° 
1 9 
open Vu 
R F 
7 Output Noise Voltage 16 
Output Quiescent Voltage 16 
ones Vous (de) (Split Supply Operation) 
Positive Supply Sensitivity ° 


(V" constant) 














open 


Negative Supply Sensitivity Cy 
(V*constant) 


























* To obtain the voltage gain characteristic desired, use the following pin connections: 


Voltage Gain Pin Connection 
10 Pins 2 and 4 open, Pin 5 to ac ground 
18 Pins 2 and 5 open, Pin 4 to ac ground 
36 Pin 2 connected to Pin 5, Pin 4 to ac ground 


TYPICAL CONNECTIONS 


FIGURE 2— SPLIT SUPPLY OPERATION FIGURE 3— SINGLE SUPPLY OPERATION 
~ VOLTAGE GAIN (Ay) = 10, flow = 25 Hz VOLTAGE GAIN (Ay)= 10, flow = 100 Hz 
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MC 1554G (continued) 


RECOMMENDED OPERATING CONDITIONS 


In order to avoid local VHF instability, the following set of rules must be 
adhered to: 


1. 


1V+ 1+ (V7, SUPPLY VOLTAGE (VOLTS) 


THD, TOTAL HARMONIC DISTORTION (%) 


An R-C stabilizing network (0.1 uF in series with 10 ohms) should be 
placed directly from pin 9 to ground, as shown in Figures 2 and 3, using 
short leads, to eliminate local VHF instability caused by lead inductance 
to the load. 

Excessive lead inductance from the V+ supply to pin 10 can cause high 
frequency instability. To prevent this, the V+ by-pass capacitor should 
be connected with short leads from the V+ pin to ground. If this capaci- 
tor is remotely located a series R-C network (0.1 yF and 10 ohms) should 
be used directly from pin 10 to ground as shown in Figures 2 and 3. 


3. Lead lengths from the external components to pins 7, 9, atid 10 of the 


package should be as short as possible to insure good VHF grounding 
for these points. 


Due to the large bandwidth of the amplifier, coupling must be avoided be- 
tween the output and input leads. This can be assured by either (a) use of 
short leads which are well isolated, (b) narrow-bariding the overall amplifier 
by placing a capacitor from pin 1 to ground to form a low-pass filter in com- 
bination with the source impedance, or (c) use of a shielded input cable. In 
applications which require upper band-edge control the input low-pass filter 
is recommended. 


TYPICAL CHARACTERISTICS 


FIGURE 4— MAXIMUM AVAILABLE OUTPUT POWER 
(SINE WAVE) 


























“1.0 20 5.0 10 20 50 100 
R_, LOAD RESISTANCE (OHMS) 


FIGURE 6 — TOTAL HARMONIC DISTORTION 
versus LOAD RESISTANCE 








—— — 10% MAX POWER OUTPUT 
90% MAX POWER OUTPUT 














R,, LOAD RESISTANCE (OHMS) 
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THD, TOTAL HARMONIC DISTORTION (%) 


FIGURE 5 — MAXIMUM DEVICE DISSIPATION 
(SINE WAVE) 
ABSOLUTE MAXIMUM DEVICE D 























om : 5 

E NINN ri) 

< \ 60 

StL NAN o 6 

= SCENTS KN tL 

2 For LAVA 90 w 

5 = 

eof | AAAS Pe: 

2. 40. 110 28 

a so = 

g a 2 

é 80g 125 
a 

Ee = 

< 100 = 

Fr 2 

= 

= 125 < 

x) 








1 
1.0 2.0 5.0 10 20 50 100 
R,, LOAD RESISTANCE (OHMS) 


FIGURE 7— TOTAL HARMONIC DISTORTION 
versus FREQUENCY 


SU cael IYI 
TI cotton 
ST vein | 
I ce TT 
UI fay Siem woe |||] 


Pym eer Tl 


Ay= 10, Ry = 162 | | 


10 100 1k 2k 5k 10k 100k 
f, FREQUENCY (Hz) 





























MC1554G (continued) 


TYPICAL CHARACTERISTICS 


FIGURE 8— VOLTAGE GAIN versus TEMPERATURE FIGURE 9— OUTPUT VOLTAGE CHANGE 























Ay, VOLTAGE GAIN(V/V) 



































Ay, VOLTAGE GAIN (dB) 


























































































































Ay, VOLTAGE GAIN (dB) 












































3 
z 
rfl Ry = 16 OHMS 
2 + = 8 Vide 
< V~ = 8 Vde 
3 (See Figure 2) 
we 
o 
< 
a 
oO 
> 
i 
oa 
ao 
E 
2 
oOo 
od 
=z 
w 
3S 
a 
5S 
i=) 
= 55 —25 0 28 50 75 ~«100~=«*28 
3 
Ty, AMBIENT TEMPERATURE (°C) = Ty, AMBIENT TEMPERATURE (°C) 
FIGURE 10 — — GAIN versus FREQUENCY (R, = 16 OHMS) 
eon] T Hl 
[ttt OES. Get Fact SG A I 
(CO 
Vout = 12 Ve-p 
Vt=16V 
(See Figure 3) 
0 
10 100 1k 2k 5k 10k 100k 1M 
f, FREQUENCY (Hz) 
_ FIGURE 11 — VOLTAGE GAIN versus PRERUENGY (Ri = ~) 
Ay =36 V/V 
cn a 
Ay =10V/V 
Vout = 12 Vp-p 
vt=16V 
(See Figure 3) 












































10 100 1k 2k 5k 10k 100k 1M 
f, FREQUENCY (Hz) 
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DIFFERENTIAL AMPLIFIERS 


DIFFERENTIAL AMPLIFIER 


MCI1519 





. .. featuring NPN inputs and PNP outputs. Two 
monolithic compatible* chips are used to provide a 
versatile and extremely stable amplifier. 


*Compatible — a process utilizing thin film resistors CASE 71 


deposited on a silicon monolithic integrated circuit. 


All pins electrically 
isolated from package 





MAXIMUM RATINGS (Ta = 25°C unless otherwise noted) 


ee od 
; 


Power Supply Voltage 
Total Power Dissipation mW 
Derate above 25°C mw/°C 












Differential Input Signal 
Operating Temperature Range : -55 to +125 [| 
Storage Temperature Range -65 to +175 






CIRCUIT SCHEMATIC 





WIDE BAND DIFFERENTIAL AMPLIFIER 
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MC1519 (continued) 


ELECTRICAL CHARACTERISTICS (Veco = +12 Vde, VWee= —12 Vde, Ta = 25°C unless otherwise noted) 


Differential Voltage Gain 
Circuit A (CE) 
Circuit B (CC) 


Single Ended Voltage Gain 
Circuit A (CE) 
Circuit B (CC) 


Maximum Output Swing 
Circuit A (CE) 
Circuit B (CC) 


Input Offset Voltage 
Circuit A (CE) 
Circuit B (CC) 


Input Offset Voltage Drift 
Circuit A (CE 
Circuit B (CC 


Input Offset Current 
Circuit A (CE) 
Circuit B (CC) 


Input Current 
Circuit A (CE) 
Circuit B (CC) 





Common Mode Rejection 
Circuit A (CE) 
Circuit B (CC) 


Bandwidth - 3 db 
Circuit A (CE) 
Circuit B (CC) 


Differential Input Impedance 
Circuit A (CE) 
Circuit B (CC) 


Single Ended Output Impedance 
Circuit A (CE) 
Circuit B (CC) 





FIGURE 1 


OUTPUT 


R, = 100K POT == R, SET FOR OUTPUT 


R, SET FOR OUTPUT OF OF Voidg) = +6V@ 25°C 
Veide) = 0 @25°C 


CIRCUIT A— COMMON EMITTER OUTPUT CIRCUIT B — COMMON COLLECTOR OUTPUT 
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MC 1519 (continued) 


TEST CIRCUITS 


FIGURE 2 — DIFFERENTIAL INPUT IMPEDANCE AND 
SINGLE-ENDED OUTPUT IMPEDANCE 


Rout 


in = Zin 


Zin: WHEN R;, SWITCHED INTO CIRCUIT THE OUTPUT CHANGE SHALL BE 6 db. L 
T 


Zour: WHEN RousSWITCHED INTO CIRCUIT THE OUTPUT CHANGE SHALL BE 6 db. 
THEN Rout = Zout 


FIGURE 4 — MAXIMUM OUTPUT SWING 


Zin = LOMEGOHMS 


Vs INCREASED UNTIL Vo REACHES FULL CUTOFF. 





FIGURE 6 — INPUT OFFSET CURRENT and INPUT CURRENT 


LOW Z 
MICRO- 
AMMETERS 


INPUT CURRENT ‘A 1B 


INPUT OFFSET CURRENT A Ia — Ie 
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Vom (min) 





FIGURE 3 — DIFFERENTIAL VOLTAGE GAIN, 
SINGLE-ENDED VOLTAGE GAIN, and BANDWIDTH 


V; = 1.0mVrms 


OUTPUT 
A 


OUTPUT 
B 


Vou Vos 
Vi 


2. Ay @f = ke and Bandwidth: Ay & oe 


1. Aga @f = Lhe: Aug 9 V/V; = 


FIGURE 5 — INPUT OFFSET VOLTAGE 


O 
DC NULL 
VOLT METER Ovo 
OD 


Vig at Vs when Vo = 0 


Vs |S CALIBRATED VARIABLE DC MILLIVOLT SOURCE 
WITH QUTPUT IMPEDANCE OF 10Q 


FIGURE 7 — COMMON MODE REJECTION 


v, 
Cre A—20L08 Asa/ Rcd hed = Wes, : 


Vom (max) = +4.4V 


ce) 





AVo RECORDED FOR A CHANGE IN THE COMMON MODE INPUT BIAS FROM 
+4410 -6.3V 


MC 1519 (continued) 


EFFECT OF TEMPERATURE ON CIRCUIT B CHARACTERISTICS 
R, SET FOR Vo jew = +6V AT +25°C 


FIGURE 8 — DIFFERENTIAL MODE GAIN 
a4 











































































































































































FIGURE 9 — INPUT OFFSET VOLTAGE 







































































































































































































































































































































































1 “] 26 
200 25 
190 24 
S 
z = 3 
= 110 a. 28 
a = 22 
8 170 S 
= 160 Bol 
5 2 
S150 = 20 
uw I cond 
Me = 
a 140 Ss 19 
2 130 = ig 
120 7 
110 16 
100 15 
—§§ _-25 0 25 55 85 125 —§ 25 0 25 55 85 125 
Ta, TEMPERATURE (°C) Ta, TEMPERATURE (°C) 
FIGURE 10 — INPUT OFFSET CURRENT FIGURE 11 — INPUT CURRENT 
5 o 
Co Pern 
Hl 
1 
gt ' | 
3 ia tea eal z 
= ' 2 
Fd 
co jit — 
5 ° = 
uy a 
B 5 
5 = 
= z 
~ 4 
0 
55 25 0 25 55 85 125 —55 -25 es) 55 85 125 
Ta, TEMPERATURE (°C) Ta, TEMPERATURE (°C) 
FIGURE 12— CIRCUIT A BANDWIDTH FIGURE 13 — CURRENT SOURCE BIASING 
70 = 
a <a I] 
60 P ll Z 2 
S 
50 = 10 
= 
iS = 
a 
~. J 
z= 40 5 8 
& © 
3 = 
= 30 = 6 
= 20 a4 
2 TTT 
10 a 2 
> 
0 0 








2.0 
f, FREQUENCY (mc) 
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0 2 4 6 8 
CURRENT AT PIN 7 (MILLIAMPERES) 


10 «6120 «14161820 


DIFFERENTIAL AMPLIFIERS 


DIFFERENTIAL AMPLIFIER 





MC1525G 
MC1526G 


. . . designed for high gain applications. Features 
built-in temperature compensated current source for 
excellent temperature stability. 


MONOLITHIC wees 
MC1525G DIFFERENTIAL AMPLIFIER 
MC1526G DARLINGTON INPUT bashed 





DIFFERENTIAL AMPLIFIER 


MAXIMUM RATINGS (T, = 25°C unless otherwise noted) 


a ee Ca) ee 









Storage Temperature Range -65 to+175 


Total Power Dissipation , (Package 
Limitation) Derate above Ta= 25°C 





FIGURE 1 — MC1525 FIGURE 2 — MC1526 
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MC1525G, MC1526G (continued) 


ELECTRICAL CHARACTERISTICS (v+ = +12Vdc, v— =—12 Vdc, at Ta = 25°C unless otherwise noted) 


Differential Voltage Gain 
MC1525 
MC1526 


Single Ended Voltage Gain 
MC1525 
MC1526 


Output Voltage, Common Mode 5, 14 Vo(cm) Vde 
Both Types 

Maximum Output Swing v Vo 

AC Unbalance. mV, _ 


Input Offset Voltage 
MC1525 
MC1526 


Input Offset Current 
MC1525 
MC1526 


Input Current 


MC1525 
MC1526 


Bandwidth 
MC1525 
MC1526 


Differential Input Impedance 
MC1525 
MC1526 
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MC1525G, MC1526G (continued) 


DC Common Mode Input Voltage Set at: Veuiniy = 5.5 Vde for MC1526G, Veuinia = 6.2 Vde for MC1525G 


FIGURE 3 — DIFFERENTIAL VOLTAGE GAIN FIGURE 4— SINGLE - ENDED VOLTAGE GAIN 


f = IkHz V; = 10 mV rms. Vi = 10 mV rms 


Vou — Vi 
Aaa A VolVi= A 





FIGURE 5 — OUTPUT VOLTAGE- COMMON MODE FIGURE 6 — MAXIMUM OUTPUT SWING 


Vemimin) O 


Vs INCREASED UNTIL Vo REACHES FULL CUTOFF. 
OUTPUT SWING AND AC UNBALANCE GIVEN IN VOLTS P-P. 





FIGURE 7 — INPUT OFFSET VOLTAGE FIGURE 8 — INPUT OFFSET CURRENT and INPUT CURRENT 





hth Ip 


Vs IS CALIBRATED VARIABLE MILLIVOLT SOURCE INPUT CURRENT 4 “3 —~ 


WITH OUTPUT IMPEDANCE OF 500. 
: 2 INPUT OFFSET cae Ala lp 
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MC1525G, MC1526G (continued) 


DC Common Mode Input Voltage Set at: Veuinin, = 5.5 Vde for MC1526G, Vouimin = 6.2 Vde for MC1525G 


FIGURE 9 — COMMON MODE REJECTION 


AVos 
AVintom) 


CMe; A—20 fog Aga/Accs Acc= 


Vom (max) 


AWVos RECORDED FOR A CHANGE IN THE COMMON MODE INPUT BIAS FROM 
MAXIMUM TO MINIMUM VALUES . 


FIGURE 11 — DIFFERENTIAL INPUT IMPEDANCE 


O Vom (min) 


WHEN R,, SWITCHED INTO CIRCUIT THE GUTPUT CHANGE SHALL BE 6 dB. 
THEN Z;, = Rin 





FIGURE 10 — BANDWIDTH 


RF 
SIG. GEN. 


Vem {rnin} 


FIGURE 12— SINGLE - ENDED OUTPUT IMPEDANCE 


f= IkHz 
Vo = 200 mV rms NO LOAD 
Vo = 100 mV rms WHEN Zou; = Ro 





BIASING ARRANGEMENT 


In the emitter of the current source 
transistor of each of the differential 
amplifiers, there are four resistors of 
different values which may be con- 
nected in seven ways. The resultant 
effective resistance in conjunction 
with a given Ve makes provision for 
different current levels. For conven- 
ience, the seven methods together 
with their effective resistances are 
tabulated below. 











4.2 ko 5.6 ko 






11.2 ka 


Vee* 


*Pin 7 is connected to the substrate and must be connected to the Ver supply 


for proper circuit operation. 











eS a 
Pin CONNECTIONS | 47 _[46,57| 45,67 | 46 | 45 | 56 | 456 OREN 
EFFECTIVE RESISTANCE | 1.4 





ko] 3.37ka] 7.0ko | 126ke] 18.2ko] 168k] 22.4ko | 





MC1526G (continued) 


MC1525G 


EFFECT OF TEMPERATURE ON CHARACTERISTICS 


FIGURE 14 — OUTPUT VOLTAGE-COMMON MODE 


FIGURE 13 — DIFFERENTIAL MODE GAIN 











NIVD 3OW TILNIU3IsIO ‘Py 


Ta, TEMPERATURE (°C) 


T,, TEMPERATURE (°C) 


FIGURE 16 — INPUT OFFSET CURRENT 


FIGURE 15— INPUT OFFSET VOLTAGE 
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a ve ed nN a Ss 


(AW) JOWLTOA 138440 LNdNI ‘A 


Ta, TEMPERATURE (°C) 


Ta, TEMPERATURE (°C) 


FIGURE 18— INPUT CURRENT 


FIGURE 17 — COMMON MODE REJECTION 
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9-91 


DIFFERENTIAL AMPLIFIERS 


DIFFERENTIAL AMPLIFIER 





MC1529G 
MC1429G 


. . . designed for high-gain applications. 
Features built-in temperature compen- CASE 71 
sated current source for excellent tem- 
perature stability. 


Lead 7 connected to case 





MAXIMUM RATINGS (Ta = 25°C unless otherwise noted) 








Power Supply Voltage 





Power Supply Voltage 








Differential Input Signal 








Operating Temperature Range 
MC1529G -55 to 125 


MC1429G 0 to 75 





Storage Temperature Range -65 to 150 





Power Dissipation (Package Limitation) 
Derate above Ta = 25°C) 








CIRCUIT SCHEMATICS 


OUTPUT 


10 


746 45 [4 


y- : 
BIAS 
RESISTORS 


EQUIVALENT CIRCUIT 
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MC1529G, MC1429G (continued) 


ELECTRICAL CHARACTERISTICS 
(V+ = +12 Vde; V- = -12 Vdc; Vg = O Vde; Ta = 25°C unless otherwise noted) 
Connect pin 4 to pin 6 and pin 5 to pin 7 for all tests. 





Characteristic Definitions” Characteristic 








Differential Voltage Gain 
MC1529G 


MC1429G 





Single Ended Voltage Gain 
MC1529G 


MC1429G 








Output Voltage, Common Mode 
MC1529G 


MC1429G 








Maximum Output Swing 
Both Types 


Input Offset Voltage 
MC1529G 


MC1429G 





Input Offset Current 
MC1529G 





MC1429G 





Input Bias Current 
MC1529G 


MC1429G 








Common Mode Rejection 
Both Types 

Adde;, 

(Mra = +20 log Cot 








Bandwidth 
MC1529G 


MC1429G 





Differential Input Impedance 
MC1529G 


MC1429G 


Single Ended Output Impedance 
MC1529G 


MC1429G 





*All definitions imply linear operation. 


BIASING ARRANGEMENT 


In the emitter of the current source 
transistor of each of the differential 
amplifiers, there are four resistors of 
different values which may be con- 
nected in seven ways. The resultant 
effective resistance in conjunction 
with a given Ve makes provision for for proper circuit operation. 


different current levels. For conven- 
ience, the seven methods together [_metHon_—id 

with their effective resistances are a ee ee 

PIN CONNECTIONS 4-6, 5-7 [4-5,6-7 | 46 | 

EFFECTIVE RESISTANCE 3.37k | 70k [126k | 





*Pin 7 is connected to the substrate and must be connected to the Vex supply 













ca Sa 
Pas 36 [5607 | 


tabulated below. 


9-93 


MC1529G, MC1429G (continued) 


EFFECT OF TEMPERATURE ON CHARACTERISTICS 


FIGURE 1 — DIFFERENTIAL MODE GAIN FIGURE 2— OUTPUT VOLTAGE-COMMON MODE 














Aga, DIFFERENTIAL MODE GAIN (dB) 











Yo (cm), OUTPUT VOLTAGE COMMON MODE (Vdc) 






































Ta, TEMPERATURE (°C) Ta, TEMPERATURE (°C) 
FIGURE 3 — INPUT OFFSET VOLTAGE FIGURE 4 — INPUT OFFSET CURRENT 
Ste EEE : : 
» HEEEERE EEE 






















lie INPUT OFFSET CURRENT (,,Adc) 


Vio, INPUT OFFSET VOLTAGE (mVdc) 
Koel ba =< 
o Oo o 


























—55 —25 i 25 oS 85 125 













































Ta, TEMPERATURE (°C) Ta, TEMPERATURE (°C) 
FIGURE 5 — COMMON MODE REJECTION FIGURE 6 — INPUT CURRENT 
i” SEBESUBEEEESEEEEEE i 
5 CECE Et 
: Aa 
a GP eer eee a, EEE EEE 
: CCM a lcelpleetia. 
2 (J suanicfantafensnfs a See ORR 
= ER NE GE ES EE Be oe) ae i a Cet ne ee a 
z aSanaiine 2.4 
S 20 satan = 
: ae - CHenaae 
Z tt oe 
v ite 
e888 : 








—55 —25 a 1 —55 —25 0 25 55 85 125 
Ta, TEMPERATURE (°C) Ta, TEMPERATURE (°C) 
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SENSE AMPLIFIERS 


CORE MEMORY SENSE AMPLIFIER 





MC1440 


... consisting of a wideband differential amplifier, a dc resto- 
ration circuit which also incorporates facilities to externally 
adjust the threshold, and an MDTL output gate which is 
strobed from saturated logic. It is designed to detect bipolar 
differential signals derived by a core memory with cycle 
times as low as 0.5 us. 


Typical Amplifier Features: Lead 5 connected to case 


CASE 71 
“G" SUFFIX 


e Differential Threshold Characteristics: 
Adjustable Threshold — 10-25 mV 


CASE 72 
Nominal Threshold — 17 mV .@ Vg = -6 V (TO-91) 
Input Offset Voltage — 1.0 mV typical “F’ SUFFIX 
Threshold Drift — -10 uV/°C typical 
e Fast Response Time — 20 ns typical 
@ Short Recovery Time eae bee 
60 ns max @ ejy = 1.8 V Common Mode “RP SUFFIX 
90 ns max @ ejn = 400 mV Differential Mode 





MAXIMUM RATINGS (Ta = 25°C unless otherwise noted) 


| Symbol | Value | Unit 


Power Supply Voltage vt +10 Vde 
v- Vdc 








Differential Input Signal 





le Input Voltage 
Load Current 


Power Dissipation (Package Limitation) 
Metal Can 
Derate above 25°C 
Flat Package 
Derate above 25°C 
Plastic Package 
Derate above 25°C 


Operating Temperature Range 











Storage Temperature Range ~ 


(14) 1 10 (13) 





©Vy- THRESHOLD © 6 (8) ° STROBE 
(7) 5 ADJUST (12) 9 


Number at end of terminal represents pin number for devices in flat package and metal can. 


Number in parenthesis represents pin number for plastic package. 
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MC1440 (continued) 


ELECTRICAL CHARACTERISTICS 
(Vt = +6 Vde +1%, V~ = -6 Vdc +1%, Cext = 0.01 uF, TA = 25°C unless otherwise noted) 
Pin numbers shown for devices in flat package and metal can. See block diagram for plastic pin numbers. 


Characteristic 


Input Threshold Voltage 
(Ve = -6 Vdc) 


Input Offset Voltage 
Input Bias Current 
(V3 =V4= 0) 


Input Offset Current 


Output Voltage, High 
WV, =V ries 0) 


Output Voltage Low 
(Vi, = vy =0, Vio = +6 Vdc, I 


Amplifier Voltage Gain 
(V5 = 15 mV peak) 


Strobe Load Current 







_ 
< 
co 









22, 


an 
oa 
° 








a o 
el rls 














> 







Vde 







mVdc 





3 = 6 mAdc) 









mAdc 










(Vg = 0) 
Strobe Reverse Current uAdc 
(V, = +5 Vdc) 











Power Dissipation 


oo 

a 
= 
on 
o 


8 






Propagation Delay 
Input to Amplifier Output 














(V3 = 25 mV pulse, Vo = +2 Vdc) 10 20 
Input to Gate Output 

(V3 = 25 mV pulse, Vo = +2 Vdc) 20 50 
Strobe to Gate Output 

(Vg =V4=0, Vg = +2 V pulse) 10 30 









Recovery Time 
Differential Mode 
(Vg = 300 mV pulse) 


Common Mode 
(V3 = 1.5 V pulse) 


TESTS AT 0°C OR +75°C AS NOTED 


Input Threshold Voltage 
(Vg =-6.0V, T, = 0°C) 


(V, =-6.0V, Ty= +75°C) 


Input Bias Current 
= 2 = 0% 
(Vg =V,=0, Ty = 0°C) 


Output Voltage, Low 


(V49 = +6 Vdc, Ig = 6 mAdc, T 


Strobe Reverse Current 
(Vo = +6 Vdc, Ty = +75°C) 













3 



























mVdc 
= +75°C) 






A 








uAdc 






So 
as} 

= 

> < 









MC1440 BLOCK DIAGRAM 


(2) 3 QUTPUT 
INPUTS 8 (11) 


(5) 4 


number for devices in flat package and 
GND THRESHOLD STROBE metal can. Number in parenthesis repre- 
ADJUST sents pin number for plastic package. 


eee onsen, See eee 
IE a 7 (10 6 (8) Number at end of terminal represents pin 
v 
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MC 1440 (continued) 


FIGURE 1 — INPUT THRESHOLD AT OUTPUT VOLTAGE SWING FROM Voi TO Vox FIGURE 2 — INPUT BIAS CURRENT TEST CIRCUIT 
+6 Vde +6 Vde 


INPUT : 
PULSE j r : ,_,. OUTPUT 


200ns GENERATOR é PULSE 
(50.9) j 


outPuT 5.9V 
PULSE 9.35 y ——— 


FIGURE 3 — OUTPUT VOLTAGE LEVELS FIGURE 4 — AMPLIFIER VOLTAGE GAIN 


INPUT PULSE +6 Vd 
+6 Vde 30 ns MAX GENERATOR : 


Vout = Vou @S, OPEN 
Vout = Vor@S$, CLOSED Y 
3 


AMPLIFIER 
OUTPUT 


FIGURE 5 — PROPAGATION DELAY (STROBE HIGH) FIGURE 6 — PROPAGATION DELAY (STROBE INPUT) 
10 ns MAX 


PULSE 3 
TO SCOPE eine 


TO SCOPE 


AMPLIFIER : GATE 


OUTPUT ° OUTPUT 
? TO SCOPE 


GATE 
OUTPUT 


—6Vde +2 Vdc OV 


FIGURE 7 — DIFFERENTIAL MODE RECOVERY TIME TEST CIRCUIT FIGURE 8— COMMON MODE RECOVERY TIME TEST CIRCUIT 
+6Vde 0.01 pF +6 Vde 0.0l4F = AMPLIFIER 
OUTPUT 
TO SCOPE 


GATE OUTPUT 


COMMON 
TO SCOPE MODE 


bd 18V 
ae t&t <30ns COMMON MODE 
GENERATOR 1 10% reyes INPUT F 


200 ns 
GENERATOR 3 OUTPUT 
0 PIN 10 


GENERATOR 2 


NOTE: The output shown is representative of that obtained. However, 
the two pulse amplitudes may not be equal or even present. 





Pin numbers shown for devices in flat package and metal can. See block diagram for plastic package pin numbers. 
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MC 1440 (continued) 


FIGURE 9 — TYPICAL TRANSFER CHARACTERISTICS 
































8.0 
2 60 
= = 
2 = 
SI 2 
S 40 =] 
= g 
5 = 
3 
= 20 
0 
—20 =10 0 10 20 
in, INPUT VOLTAGE (mV) 
FIGURE 11— TYPICAL THRESHOLD versus POWER SUPPLIES 
Ta = +25°C (Threshold Adjust Attached to V~) 
S 
= 
Q 
= 2 
V~(WOLTS) 
DEFINITIONS 


Amplifier Voltage Gain — The ratio of output voltage at 
pin 1 to the input voltage at pin 3 or 4. 

Input Bias Current — The average input current defined as 
(lg + 14)/2. 

Input Offset Current — The difference between input current 
values, [lz — Ia]. 

Strobe Reverse Current — The leakage current when the 
strobe input is high. 


Strobe Load Current — The amount of current drain from 
the circuit when the strobe pin is grounded. 


Power Dissipation — The amount of power dissipated in the 
unit as defined by |I2 x V+] + [Is x V-{. 


Recovery Time — The time required for the device to recover 
from the specified differential and common-mode overload 
inputs prior to strobe as referenced to the 10% point of the 





FIGURE 10 — TYPICAL THRESHOLD versus TEMPERATURE 








Ta, AMBIENT TEMPERATURE (°C) 


FIGURE 12 — TYPICAL THRESHOLD versus THRESHOLD 
VOLTAGE ADJUST FOR V~- = —6.0V 





THRESHOLD ADJUST VOLTAGE AT PIN 6 (VOLTS) 


trailing edge of an input pulse. The device is considered re- 
covered when the threshold after a differential overload 
disturbance is within 1.0 mV of the threshold value without 
the disturbance, or, for common-mode disturbance, when 
the level at pin 10 is within 100 mV of the quiescent value. 


Propagation Delay — The time required for the output pulse 
at pin y to achieve 50% of its final value or the 1.5 V level 
referenced to 50% of the input pulse at pin x. (The + and - 
denote positive and negative-going pulse transition.) 


Output Voltage High — The high-level output voltage when 
the output gate is turned off. 


Output Voltage Low — The low-level output voltage when 
the output gate is turned on. 


Input Threshold — Input pulse amplitude that causes the 
output to begin saturation. 


Input Offset Voltage — The difference in Vz, at each input. 





For a more detailed discussion regarding application of sense amplifiers, see Application Note AN-245A, 
“The MC1540 —An Integrated Core Memory Sense Amplifier.” 
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CORE MEMORY SENSE AMPLIFIER SENSE AMEEIFIERS 





MC1540 


. . consisting of a wideband differential 
amplifier, a dc restoration circuit which 
also incorporates facilities to externally 
adjust the threshold, and an MDTL out- CASE 71 
put gate which is strobed from saturated "G" SUFFIX 
logic. It is designed to detect bipolar dif- 
ferential signals derived by acore memory CASE 72 
with cycle times as low as 0.5 us. (TO-91) 


“EB SUFFIX 
Lead 5 connected to case 





Typical Amplifier Features: 


© Differential Threshold Characteristics: 
Adjustable Threshold — 10-25 mV 


Nominal Threshold — 17 mV @ MAXIMUM RATINGS t= 25°C unless otherwise noted) 





















V6 =-6V Rating Value Unit 
Input Offset Voltage — 1.0 mV Power Supply Voltage +10 Vde 
typical -10 Vde 





Threshold Drift — -10 uV/°C Differential Input Signal 


Common Mode Input Voltage 
Load Current 
Power Dissipation (Package Limitation) 
Metal Can 
Derate above 25°C 


Flat Package 
Derate above 25°C 











e Fast Response Time — 20 ns typical 








e@ Short Recovery Time 
50 ns max @ ejy = 1.8 V Common 
Mode 
50 ns max @ ejn = 400 mV 
Differential Mode 













Operating Temperature Range 
Metal Can 
Flat Package 


Storage Temperature Range 






-55 to +125 
-55 to +100 
-65 to +150 














CIRCUIT SCHEMATIC 


6k 


QUTPUT 


THRESHOLD 4 
ADJUST 
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MC1540 (continued) 


ELECTRICAL CHARACTERISTICS 
(V+ = +6 Vde 41%, V- = —6 Vde +1%, Coxt = 0.01 uF, Ta = 25°C unless otherwise noted) 





Max 


Characteristic 





Input Threshold Voltage 
(V, = -6.0V) 


Input Offset Voltage 














Input Bias Current 
(Vv, =V 47 0) 
Input Offset Current 


















EIB 


Unit 


v 


> 





Output Voltage, High 
(Vg =V 47 0) 
Output Voltage, Low 


(V, =V4=0, Vip = +6 Vac, I 


Amplifier Voltage Gain 
(V, = 15 mV) 














ig = 6 mAdc) 









Bb 
o 












mVdc 











Strobe Load Current 
(Vg = 0) 


Strobe Reverse Current 
(Vg = +5 Vdc) 


Power Dissipation 

































Propagation Delay 
Input to Amplifier Output 
(V3 = 25 mV pulse, Vg = #2 Vdc) 
Input to Gate Output 
(Vg = 25 mV pulse, Vg = +2 Vdc) 
Strobe to Gate Output 
(Vg =Vq= 0, Vg = +2 V pulse) 
Recovery Time . 
Differential Mode 
(Vg = 400 mV pulse) 
Common Mode 
(V, = 1.8 V pulse) 


TESTS AT —55°C OR +125°C AS NOTED 



























wv 
8 






pwAde 











Input Threshold Voltage 






















(V,=-8.0V, T, = ~55°C) 

(V, = -8.0V, T, = +125°C) 
Input Bias Current 

vay es = 8B? 

(Vg =V4=0, Ty = -55°C) 
Output Voltage, Low 

(Vig = +6 Vde, I, = 6 mAdc, Ty = +125°C) 
Strobe Reverse Current 

(Vy = +6 Vde, Ty = +125°C) 








DEFINITIONS 
Ay Amplifier Voltage Gain — The ratio of output voltage at trailing edge of an input pulse. The device is considered re- 
pin 1 to the input voltage at pin 3 or 4. covered when the threshold after a differential overload 
Ib Input Bias Current — The average input current defined as disturbance is within 1.0 mV of the threshold value without 
(1 + 14)/2. the disturbance, or, for common-mode disturbance, when 
BT lave. the level at pin 10 is within 100 mV of the quiescent value. 
4 ' it Offset it — The difference between i t t 
19: vatied \" ene © eifference between input curren txty+ Propagation Delay — The time required for the output pulse 
"3 — la: at pin y to achieve 50% of its final value or the 1.5 V level 
'R Strobe Reverse Current — The leakage current when the referenced to 50% of the input pulse at pin x. (The + and - 
strobe input is high. denote positive and negative-going pulse transition.) 
Is Strobe Load Current — The amount of current drain from VoH Output Voltage High — The high-level output voltage when 
the circuit when the strobe pin is grounded. the output gate is turned off. 
Pp ‘Power Dissipation — The amount of power dissipated in the VoL Output Voltage Low — The low-level output voltage when 
unit as defined by 12 x V+] + [Ig x V-f. the output gate is turned on. 
tr Recovery Time — The time required for the device to recover Vih Ee toon een sais ace aoa 
from the specified differential and common-mode overload i . 
inputs prior to strobe as referenced to the 10% point of the Vio Input Offset Voltage — The difference in Vip, at each input. 
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MC 1540 (continued) 


FIGURE 1 — INPUT THRESHOLD AT OUTPUT VOLTAGE SWING FROM Vo. TO Vou 


30 ns MAX 


° oa» OUTPUT 
200ns GENERATOR 9 PULSE 
(50.2) 4 


outpuT 5.9V 
PULSE 9.35 y 


FIGURE 3 — OUTPUT VOLTAGE LEVELS 


+6 Vde 


Vout = Vou @S, OPEN 
Vout = Vor@S$, CLOSED 
3 


AMPLIFIER 
OUTPUT 


FIGURE 5 — PROPAGATION DELAY (STROBE HIGH) 
10 ns MAX 


PULSE 
Ia sore ANU 
TO SCOPE 2. 
STROBE 
INPUT 


AMPLIFIER GATE 
OUTPUT : o-= OUTPUT 


TO SCOPE 


GATE [ GATE 
OUTPUT ” OUTPUT 


FIGURE 2 — INPUT BIAS CURRENT TEST CIRCUIT 


+6 Vde 


FIGURE 4 — AMPLIFIER VOLTAGE GAIN 


INPUT PULSE +6 Vde 


30 ns MAX GENERATOR 
OUTPUT 


PULSE 


FIGURE 6 — PROPAGATION DELAY (STROBE INPUT) 


+6Vde 
ov 
ay © | GATE 


OUTPUT 
TO SCOPE 


OV 


FIGURE 7 — DIFFERENTIAL MODE RECOVERY TIME TEST CIRCUIT 
+6Vde 0.01 pF 


GATE OUTPUT 
TO SCOPE 


OVERLOAD = 
/ \ 30 
GENERATOR 1 10% bets 30s 
200 n: 


GENERATOR 3 


GENERATOR 2 
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FIGURE 8— COMMON MODE RECOVERY TIME TEST CIRCUIT 
+6 Vde 0.01-F — AMPLIFIER 


OUTPUT 
TO SCOPE 


COMMON 
MODE 


18V 
COMMON MODE 
INPUT 


<100 mV 


NOTE:: The output shown is representative of that obtained. However, 
the two pulse amplitudes may not be equal or even present. 





MC 1540 (continued) 


Cous, OUTPUT VOLTAGE (VOLTS) 


Vay (mV) 


8.0 


FIGURE 9 — TYPICAL TRANSFER CHARACTERISTICS FIGURE 10 — TYPICAL THRESHOLD versus TEMPERATURE 





6.0 


40 











THRESHOLD (mV) 





2.0 


0 
—20 








—10 0 10 20 
in, INPUT VOLTAGE (mV) Ta, AMBIENT TEMPERATURE (°C) 
FIGURE 11— TYPICAL THRESHOLD versus POWER SUPPLIES FIGURE 12 — TYPICAL THRESHOLD versus THRESHOLD 
T, = +25°C (Threshold Adjust Attached to V—) VOLTAGE ADJUST FOR V~ = —6.0V 


THRESHOLD (mV) 





V~ (VOLTS) THRESHOLD ADJUST VOLTAGE AT PIN 6 (VOLTS) 


FIGURE 13 — MC1540 BLOCK DIAGRAM 


e 


1} St t19 


OUTPUT 





THRESHOLD STROBE 
ADJUST 


For a more detailed discussion regarding application of sense amplifiers, see Application Note AN-245A, 
“The MC1540 — An Integrated Core Memory Sense Amplifier.”’ 
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CORE MEMORY SENSE AMPLIFIER SENSE AMPLIFIERS 





MCI541F 


Dual-channel gated sense amplifier with separate wideband differential input 
amplifiers. Either input can be gated on from saturated logic levels. The sense 
amplifier features adjustable threshold, saturated logic output levels, and a strobe 
input that accommodates saturated logic levels. Designed to detect bipolar signals 
from either of two sense lines. Operates with core memory cycle times less than 
0.5 ps. 


Typical Amplifier Features: 
@ Nominal Threshold — 17 mV 
@ Input Offset Voltage — 1.0 mV typical 


@ Propagation Delay 
Input to Gate-Output — 20 ns 
Input to Amplifier-Output — 10 ns 
Gate Response Time — 15 ns 
Strobe Response Time — 15 ns 





MAXIMUM RATINGS (1, = 25°C unless otherwise noted) 


© Common Mode Input Range — 1.5 Volts | Power Supply Voltage 


© Differential Mode Input Range Differential Input Signal 
With Gate Off — 1.5 Volts 
e Power Dissipation — 140 mW typical 
Power Dissipation (Package Limitation) Eze SS 
Operating Temperature Range -55 to +125 Renee a 


Derate above 25°C 





INPUT B 


OUTPUT 


INPUT 9 





84 
B CHANNEL GATE INPUT 


110 6 
THRESHOLD ADJUST” STROBE 
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MC 1541F (continued) 


ELECTRICAL CHARACTERISTICS 
(Vt =+45.0 Vde + 1%, V~=~-5.0 Vde+ 1%, — Veh(pin 11) = 5-0 Vde + 1%, Cext = 0.01 uF, Ta = 25°C unless otherwise noted) 
















Characteristic Unit 






Input Threshold Voltage 
(T ‘ee +25°C) 


(55°C s T 


5 






<= +125°C) 





A 
Input Offset Voltage 






= 





Input Bias Current 


(Vy = Vy = Va, = V4 = 9) 


(V, =V,=V3=V,=0, T 


Input Offset Current 






= -55°C) 





A 








ce 
> 


< 
° 
rss 
o 
rs 
Pl < < 







< 
° 
x 


Vde 


mVdc 
350 
400 


Output Voltage High 

(Vy =Vy=Vz =V, = 0) 

Output Voltage Low 
(Vy =Vy =V3 =Vy 

io = +5.0 Vdc, 1, 

Strobe Load Current 
(Vig = 9) 


—_ 
o 







< 
° 
im 


= 0, Vy. = +5.0 Vde, I, = 10 mAdc) 
=10 mAde, T, = +125°C) 










A 









nm 






Strobe Reverse Current 
Vio = +5.0 Vdc) 


=+5.0 Vde, T 






uAdc 


mAdc 
1.2 
2.0 






= +125°C) 25 





A 
Input Gate Voltage Low 
Vy = V3 = 25 mVdc, Vo =V 


Input Gate Voltage High 
Vy =Vz = 25 mVdc, V, = V, = 0) 








Vde 








0 







Vde 


= 
for) 


~— 





Input Gate Load Current 
(Ve or Vo = 0) 


Input Gate Reverse Current (Vg or V, 
(T, = 25°C) 


(T , = +125°C) 


mAdc 






2.5 












= 5.0 Vde) pAdc 


9 


Q 


R 






mw 
i] 





Common Mode Range 
Input Gate High 
Input Gate Low 


Differential Mode Range 
Input Gate High 






M 






< 
Q 
tr 






i 
cs 








u 
= 






Input Gate Low 


o 
al 


an 
oo 
<< < 


Power Dissipation 


_ _ 
Ei 
Q 
x 








SWITCHING CHARACTERISTICS 
Characteristic 


Propagation Delay 
Input to Amplifier Output 
(vy = 25 mV pulse, Vio 


Input to Output 
(Vy = 25 mV pulse, Vio = +2.0 Vdc) 


= +2.0 Vdc) 





Strobe to Output 


(Vy =Vy =Vy3 =Vy =0, Vio = +2. 0 V pulse) 


Gate Input to Amplifier Input 


(Vy = 25 mV pulse, Vo = 2.0 V pulse) 


Gate Input to Amplifier Output 
(Vy = 25 mVdc, Vo = 2.0 V pulse) 


Recovery Time 
Differential Mode 
Input Gate High | y 


V. 
Input Gate Low { 1 ae 


37 400 mV pulse 


Common Mode 


Input Gate High ly V, =1.5 V pul 
Input Gate Low { 1 a a 
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MC 1541F (continued) 


EQUIVALENT CIRCUIT 














A CHANNEL 9 
INPUT oc OUTPUT ] 
RESTORE GATE AuTEUT 
CIRCUIT 
3 
INPUT B 


4 


THRESHOLD 911 


B CHANNEL O 8 
rate ADJUST STROBE 


INPUT 


FIGURE 1 — TYPICAL OPERATION 





Channel 
Gate Input 











Input 
Signal 


20 mV /div 








Amplifier 
Output 











Strobe 
Input 








Sense 
Amplifier 
Output 























Horizontal Scale 
50 ns/div 
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MC 1541F (continued) 


FIGURE 2 — TYPICAL INPUT THRESHOLD versus FIGURE 3 — TYPICAL THRESHOLD versus THRESHOLD 
VOLTAGE ADJUST 



























































TEMPERATURE 
Vt = 45.0 Vde = 
V~=V41 = -5.0 Vde 

> 
S £ 
= 3 
= 2 
° a 
5 = 
w x 
= = 
e 2 

= 

-50 -25 0 25 50 75 100 125 
Ta, AMBIENT TEMPERATURE (°C) 
FIGURE 4 — TYPICAL INPUT THRESHOLD versus V~ 
V11= V5 
Ta = +25°C 
vi=44. 

= 
S = 
Pa e 
a 
2 = 
a g 
8 «c 
oc x 
x on 
- od 
& 2 
= = 
= 





























45 5.0 55 
v- (VOLTS) 
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25 

















































































Vt = +5.0 Vde 
V> = -6.0 Vie 
Ta = +259C 
20 
15 
10 
5.0 
3.5 -4.0 45 5.0 55 -6.0 6.5 
THRESHOLD ADJUST VOLTAGE (VOLTS) 
FIGURE 5 — TYPICAL INPUT THRESHOLD 
versus INPUT PULSE WIDTH 
30 if ied i | 
Ta =+259C i 
: | sl ia 
20 
15 
10 








0 50 100 150 200 250 300 
t, INPUT PULSE WIDTH, (ns) 


eput, OUTPUT VOLTAGE (VOLTS) 


MC1541F (continued) 


FIGURE 6 — INPUT-OUTPUT TRANSFER FIGURE 7 — CHANNEL GATE INPUT-AMPLIFIER 
CHARACTERISTICS i OUTPUT TRANSFER CHARACTERISTICS 


























AMPLIFIER OUTPUT VOLTAGE (VOLTS) 




















0 05 1.0 15 2.0 25 3.0 
ein, INPUT VOLTAGE (mV) CHANNEL GATE INPUT VOLTAGE (VOLTS) 


FIGURE 8 — INPUT THRESHOLD FOR OUTPUT VOLTAGE SWING FROM VoH TO VoL 
PROPAGATION DELAY FROM INPUT TO OUTPUT 


{a) Threshold Test Waveforms (b) Test Circuit 

AMPLIFIER 
OUTPUT 

Vin TO SCOPE TO SCOPE 


& 


GATE 
OUTPUT TO 


(c) Waveforms for Propagation Delay Test SCOPE 
GENERATOR, 


25 V 
INPUT 50% tr < 20ns 


uA 





AMPLIFIER 
OUTPUT 


OUTPUT Note: Vth= Vin 
ov 100 
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MC1541F (continued) 


FIGURE 9 — INPUT BIAS CURRENT TEST CIRCUIT 





11 +12 = Ib for “A” channel when switch isin “a” position 


= Ih for “B” channel when switch is in “b” position 
|ta}> tio 


FIGURE 10 — OUTPUT VOLTAGE LEVELS 


FIGURE 11 — MINIMUM TIME FROM CHANNEL GATE INPUT TO AMPLIFIER INPUT 
PROPAGATION DELAY FROM CHANNEL GATE INPUT TO AMPLIFIER OUTPUT 


(A) Minimum Time from Gate Input to Amplifier Input — tG! 
(See Definitions) 


tr < 20 ns 
42.5 Vde 


TO SCOPE (c) 


{A) 


Amplifier tes 20ns 
Input 50% 
Q 


Amplifier 
Output: 


INPUT 
PULSE 
GENERATOR 


(C) Propagation Delay from Channel Gate 
Input to Amplifier Output 


20V 


Gate tr <20ns 
Input 
10+ 0.1% 


Amplifier 
Output 
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AMPLIFIER 
(B) Test Circuit OUTPUT 


TO SCOPE 


O 
b 
TO SCOPE 
10 + 10% 10+ 10% 50 





MC1541F (continued) 


FIGURE 12 — PROPAGATION DELAY FROM STROBE INPUT TO OUTPUT 


(a) Propagation Delay from Strobe Input to Output ({b) Test Circuit 


20V 
Strobe 15V. pk Saab 
Input” tr < 20ns se Generator 


4 Gate 1 
Output 
to Scope 





FIGURE 13 — COMMON MODE RECOVERY AND COMMON MODE RANGE 


0.01 uF Output to 


trand tf = 25ns 


10% 


Output for input 
less than common 
mode input range 


Qutput for input 


greater than common 


+400 mV 


Overload 
Generator 2 trand tf = 25 ns 
10% 


0 
L200 ns 


Vth 
Input 
Generator 1 
0 





+2.0V 
Strobe 
Generator 3 


0 


Generator 2 
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MC1541F (continued) 


DEFINITIONS 


Input Bias Current — The average input current 
defined as (14 + la + 13 + 14)/4. 


Channel Gate Load Current — The amount of 
current drain from the circuit when the channel 
gate input (Pin 8 or 9) is grounded. 


Channel Gate Reverse Current — The leakage 
current when the channel gate input (Pin 8 or 9) 
is high. 


Input Offset Current — The difference between 
amplifier input current values|! 4 - I2|or|t3- la]. 


Strobe Load Current — The amount of current 
drain from the circuit when the strobe pin is 
grounded. 


Strobe Reverse Current — The leakage current 
when the strobe input is high. 


Power Dissipation — The amount of power dis- 
sipated in the unit. 


Common Mode Recovery Time — The time re- 
quired for the voltage at pin 12 to be within 
100 mV of the dc value (after overshoot or 
ringing) as referenced to the 10% point of the 
trailing edge of a common mode overload signal. 


Differential Recovery Time — The time required 
for the device to recover from the specified 
differential input prior to strobe enable as ref- 
erenced to the 10% point of the trailing edge of 
an input pulse. The device is considered re- 
covered when the threshold with the overload 
signal applied is within 1.0 mV of the threshold 
with no overload input. 


Minimum Time Between Channel Gate Input 
and Signal Input — The minimum time between 
50% point of channel gate input (Pin 8 or 9) 
and 50% point of signal input (Pins 1, 2, 3, or 
4) that still allows a full width signal at ampli- 
fier output. 


Propagation Delay, Channel Gate Input to Am- 
plifier Output — The time required for the am- 
plifier output at pin 13 to reach 50% of its final 
value as referenced to 50% of the input gate 
pulse at pin 8 or 9 (Amplifier input = 25 mVdc). 


Propagation Delay, Input to Amplifier Output — 
The time required for the amplifier output 
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pulse at pin 13 to achieve 50% of its final value 
referenced to 50% of the input pulse at pins 1 
and 2 or 3 and 4. 


Propagation Delay, Input to Output — The time 
required for the gate output pulse at pin 7 to 
reach the 1.5 Volt level as referenced to 50% of 
the input pulse at pins 1 and 2 or 3 or 4. 


Strobe Propagation Delay to Output — The time 
required for the output pulse at pin 7 to reach 
the 1.5 Volt level as referenced to the 1.5 Volt 
level of the strobe input at pin 10. 


Maximum Common Mode Input Range — The 
common mode input voltage which causes the 
output voltage level of the amplifier to decrease 
by 100 mV. (This is independent of the channel 
gate input level.) 


Maximum Differential Input Range, Gate Input 
High — The differential input which causes the 
input stage to begin saturation. 


Maximum Differential Input Range, Gate Input 
Low — The differential input signal which 
causes the output voltage level of the amplifier 
to decrease by 100 mV. 


Channel Gate Input Voltage High — Gate pulse 
amplitude that allows the amplifier output 
pulse to just reach 100% of its final value. (Am- 
plifier input is set at 25 mVdc). 


Channel Gate Input Voltage Low — Gate pulse 
amplitude that allows the amplifier output to 
just reach a 100 mV level. (Amplifier input is 
set at 25 mVdc). 


Input Offset Voltage — The difference in Vth 
between inputs at pins 1 and 2 or 3 and 4. 


Output Voltage High — The high-level output 
voltage when the output gate is turned off. 


Output Voltage Low — The low-level output 
voltage when the output gate is saturated and 
the output sink current is 10 mA. 

Input Threshold — Input pulse amplitude at 
pins 1, 2, 3 or 4 that causes the output gate to 
just reach VOL. 





SENSE AMPLIFIERS 


DIFFERENTIAL COMPARATOR 





MC1710 


. . . designed for use in level detection, 
low-level sensing, and memory applica- 


tions. 
iz» 
Typical Amplifier Features: CASE 72 
(TO-91) 
@ Differential Input Characteristics: “E" SUFFIX 


Input Offset Voltage = 1.0 mV 


Offset Voltage Drift = 3.0 pV/°C 
CASE 96 


(TO-99) 


@ Fast Response Time — 40 ns 
Pp “G" SUFFIX 


@ Output Compatible with All Saturating 
Logic Forms 
Vout = +3.2 V to -0.5 V typical 


Lead 4 connected to case 





e@ Low Output Impedance — 200 ohms 


MAXIMUM RATINGS (1, = 25°C unless otherwise noted) 


Rating Symbol Value | unit | 
Power Supply Voltage vt +14 Vdc 
Vv - 7.0 Vde 
Ta 
stg 






























Power Dissipation (package limitation) 
Metal Can 680 
Derate above Ty = 25°C 4.6 
Flat Package 500 
Derate above T, = 25°C 3.3 


PIN CONNECTIONS - 
Schematic A B C DE F Operating Temperature Range -55 to +125 
"G"' Package 1234 7 8 





CIRCUIT SCHEMATIC 


© 
OUTPUT 
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MC1710 (continued) 


ELECTRICAL CHARACTERISTICS (v+ = +12 Vdc, V~ = —6 Vdc, Ta = 25°C unless otherwise noted) 





Characteristic Definitions 





Vout 


Rs < 2002 


























































































































Characteristic Symbol | Unit 
Input Offset Voltage , Vio mVdc 
Vout =1.4 Vdc, Ty = 25°C 
z = 55° 
N at =1.8 Vde, Ty = -55°C 
ms = ° 
Vout =1.0 Vdc, Ty = +125°C 
Temperature Coefficient of‘ TCy,, nv/°C 
Input Offset Voltage 
Input Offset Current Lo pAdc 
Vv. =1.4Vde, T, = 25°C 
out A 
a = 255° 
Veut= 1.8 Vde, T, = -55°C 
2 S. ° 
Vine =1.0 Vde, Ty, = +125°C 
Input Bias Current 4. 1, pAdce 
Vout =1.4 Vde, Ty = 25°C 
= = -55° 
Vout 1.8 Vde, T, = -55°C 
a & ° 
Vout =}: O Vdc, T, = +125°C 
Open Loop 
Voltage Gain A v/V 
z = 25°C VOL 
Ty = -55 to +125°C 
Output Resistance R out ohms 
Differential Voltage Range Vin Vde q 
Positive Output Voltage Vou Vdc 
Vv, 25.0mvV, 051, 50.5mA 
in ° 
Negative Output Voltage Vou Vdc 
Vin 2 -5.0 mv 
Output Sink Current I, mAdc 
Ss 2 
Vin 25-0 mV, Vig 2 0, 
Ty = 25°C 
> > 
Vin? -5.0 mv, Vout 20, 
Ty = -55°C 
Input Common Mode Range CMV. Volts 
Common Mode Rejection Ratio CM, 95 
V" = -7.0 Vdc, Rg = 2002 80 100 = dB 
Response Time ty = 40 - ns 
For Positive and Negative 
Going Input Pulse 
Power Supply Current 1y+ - 6.4 9.0 mAdec 
Vv, £0 Vde 
on Lb : 5.5 7.0 
Power Consumption 
TO-99 Metal Can - 115 150 mW 
TO-91 Flat Package = 115 150 
—_—__1__ 
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MC1710 (continued) ‘ 


TYPICAL CHARACTERISTICS 


FIGURE 1 — VOLTAGE TRANSFER 
CHARACTERISTICS 
40 


















+125 OC 

















Vout. OUTPUT VOLTAGE (VOLTS) 























0 
-80 60 40 —20 0 20 40 60 80 
VinlINPUT VOLTAGE (mV) 


FIGURE 3— INPUT OFFSET CURRENT 
versus TEMPERATURE 























lio. INPUT OFFSET CURRENT (uA) 


























55 ~25 a 25 50 15 100 125 
Ta, AMBIENT TEMPERATURE (°C) 


FIGURE 5 — GAIN VARIATION 
WITH POWER SUPPLY VOLTAGE 




















Ayo, VOLTAGE GAIN (V/V) 
s 3 








500) 

















Vt, POSITIVE SUPPLY VOLTAGE (Vdc) 
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FIGURE 2 — INPUT OFFSET VOLTAGE 
versus TEMPERATURE 


5.0 














Vig. INPUT OFFSET VOLTAGE (mV) 


























0 
~55 ~25 0 25 50 75 100 125 
Ta, AMBIENT TEMPERATURE (°C) 


FIGURE 4 — INPUT BIAS CURRENT 
versus TEMPERATURE 


























ly, INPUT BIAS CURRENT (yA) 
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FIGURE 6 — VOLTAGE GAIN 
versus TEMPERATURE 











Avot. VOLTAGE GAIN (V/V) 
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MC1710 (continued) 


FIGURE 7 — RESPONSE TIME 
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FIGURE 9 — SERIES RESISTANCE 
versus MRTL FAN-OUTS 
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20 
we MINIMUM CURRENT 
5 mw MRTL 
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= 
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20 

MAXIMUM 
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FIGURE 8 — POWER DISSIPATION 
versus TEMPERATURE 
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FIGURE 10 — FAN-OUT CAPABILITY 
WITH MDTL OR MTTL OUTPUT SWING 
5.0 
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Vout, OUTPUT VOLTAGE SWING (VOLTS) 
nn 
S 


9-114 










MINIMUM HIGH STATE 














Vo 
o{MOTLY, 
MTTL 
mci7i0 2F1 
-6.0V 
10R2 


FAN-OUT CAPABILITY 


SG GEE AAA 


il 


SENSE AMPLIFIERS 


DIFFERENTIAL COMPARATOR 


MC1710C 





Lead 4 connected 
to case 


. . . designed for use in level detection, 
low-level sensing, and memory applica- 
tions. 
CASE 72 CASE 93 CASE 96 
(TO-91) (TO-116) (TO-99) 
“PF” SUFFIX “PY SUFFIX “G" SUFFIX 





Typical Amplifier Features: MAXIMUM RATINGS (T, = 25°C unless otherwise noted) 


e Differential Input Characteristics: [ Rating’ Symbol | Value [Unit | 
Offset Voltage Drift = 5.0 uV/°C -7.0 Vdc 
[iterentia impor Sigmat Vy af ts 


* Fast Response Time — 40 n Common Made pw Sing 
: 2 7 Peak Load Current } 10 mA 
e Output Compatible with All Saturating | Peak Load Current eal 


v 
Vv 
Vin 
in 
° P Dissipati ckage limitatio: 
Logic Forms elec atas (package limitation) 
Vout = +3-2 V to -0.5 V typical Derate above 25°C ; 
Flat Package 
Derate above 25°C : 
Low Output Impedance — 200 ohms Plastic Package 
Derate above 25°C 3.3 


Operating Temperature Range* 0 to +75 ie 


Cc 
Storage Temperature Range °C 
Metal Can and Flat Package -65 to +150 
Plastic Package -65 to +125 
*For full temperature range (-55°C to + 125°C) and characteristic curves, 
see MC1710 data sheet. 





CIRCUIT SCHEMATIC EQUIVALENT CIRCUIT 


B 
NON-INVERTING 
INPUT 





PIN CONNECTIONS 
Schematic ABCODE 
“G"’ Package 1 4 
“F”’ Package it 5 
“P” Package 2 3 6 


2 
2 


7 
6 
9 


1 
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MC1710C (continued) 


ELECTRICAL CHARACTERISTICS (v+ = +12 Vdc, V~- = —6 Vdc, T, = 25°C unless otherwise noted) 










































































Characteristic Definitions Characteristic Symbol Min Typ Max Unit 
Input Offset Voltage io mVdc 
V=1.4Vde, T, = 25°C ‘ - 1.5 5.0 
out A 
= = 0° 3 2 
Von Ve =1.5 Vdc, Ty orc ; 6.5 
m4 = se - - 
Veg = 1.2 Vdc, Ty = +70°C 6.5 
hes 70g Temperature Coefficient of TCy ig fs 5.0 - uv/°?C 
Input Offset Voltage 
Input Offset Current Ln pAde 
Vv =1.4Vde, T, = 25°C - 5.0 
out A 
Vout 72-5 Vde, Ty = 0°C - 1.5 
2 = 470° _ 
N ce = 1.2 Vdc, Ty +70°C 7.5 
Input Bias Current i pAdc 
Vi, =1.4 Vdc, T, = 25°C - 25 
out A 
s = 0" = 
Vout 7 5 Vdc, Ty orc 40 
Pr = ¥ - 
Vout = 1-2 Vde, Ty = +70°C 40 
Voltage Gain V/V 
T, = 25°C 1000 
T, =0 to +70°C 800 





A 





Output Resistance 























































ohms 
















































Differential Voltage Range Vde 
Positive Output Voltage OH Vde 
Vv. 25.0mV, O<I 50.5 mA 
in Co) 
Negative Output Voltage Vor 0 Vde 
Vv, 2 -5.0 mV 
in 
Output Sink Current mAdc 
Input Common Mode Range CMV, - Volts 
V~ = -7.0 Vde 
Common Mode Rejection Ratio CM, 9; 100 - dB 
R, 2 2002 4 
s 
Propagation Delay Time ty d 40 - ns 
For Positive and Negative 
Going Input Pulse 
Power Supply Current I+ 6.4 9.0 mAdc 
V_, £0 Vde 
out Ib 5.5 7.0 
Power Consumption = 110 150 mW 
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DUAL DIFFERENTIAL 


SENSE AMPLIFIERS 





COMPARATOR 
MCI711 


. . designed for use in level detection, 
low-level sensing, and memory applica- 
tions. : 


Typical Amplifier Features: 


e Differential Input — 
Input. Offset Voltage = 1.0 mV 
Offset Voltage Drift = 5.0 uV/°C 


e@ Fast Response Time — 40 ns 


© Output Compatible with All Saturating 
Logic Forms 
Vout = +4.5 V to -0.5 V typical 


e@ Low Output Impedance — 200 ohms 


CIRCUIT SCHEMATIC 


aed 


wat JU <a 

on 

eh 
INPUT 1 


oO contains pin number for flat package. oO contains pin number for metal can package. 








CASE 72 
(TO-91) 


Lead 5 connected to case “E" SUFFIX 


CASE 71A 
“G" SUFFIX 


MAXIMUM RATINGS (1, = 25°C unless otherwise noted) 


[| Symbol | Value | Unit_|] 


Power Supply Voltage vt +14 
Vv" -7.0 
Differential Input Signal 
i 














i 
Common Mode Input Swing 
Peak Load Current I 

A 


Power Dissipation (package limitation) u 







680 
4.6 
500 
3.3 


Operating Temperature Range T -55 to +125 
Storage Temperature Range Tete -65 to +150 





Metal Can mW 
Derate above Ty= 25°C mWw/°C 

Flat Package mw 
Derate above T, = 25°C mw/°C 





EQUIVALENT CIRCUIT 


INVERTING [~ 
INPUT 11 


NON-INVERTING! 
input 1! 


om 


INVERTING ; 
S INPUT 2 6ND 


INVERTING 


o@ [4] , 
NON-INVERTING INPUT 2 


INPUT 2 


NON-INVERTING 
INPUT 2 


OUTPUT 
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MC1711 (continued) 


ELECTRICAL CHARACTERISTICS (each comparator) v* = +12 Vdc. V~ = —6.0 Vde. T, = 25°C unless otherwise noted) 


Symbol | Min | Typ | Max | Unit | 


Input Offset Voltage 
Ty 


Vv. 
io 
CMV. =0 Vdc, T 
in 
Temperature Coefficient of Input Offset TCy; uv/°C 
io 
Voltage 


A 
= +25°C 

Input Offset Current pAde 

Vv =1,.4 Vde, T, = +25°C 10 

20 

20 
uAdc 

5 

150 

150 













mVde 

= +25°C 

T, 

CMV, =0 Vdc, T 
in 


A 
= -55 to +125°C 






out = -55 to +125°C 











Vout = 1.4 Vide @+25°C 
= 1.8 Vde @ 65°C 
= 1.0 Vee @+125°C 





out 
Vout 





out A 

V_, =1.8 Vde, T, = -55°C 
out 

VV. =1.0 Vde, T, = +125°C 









A 
out A 









Input Bias Current 
2 = 495° 

Vout = 1.4 Vdc, Ty = +25°C 
Vv = 1.8 Vdc, Ty = -55°C 


out 
V_, =1.0 Vde, T, = +125°C 
out A 


a 




















gd Gain 
= 425°C 


ia 
= -55 to +125°C 


> 
< 
° 
a 
3 
a 
33s 








Differential | pitterentiat Voltage Range | Range 






Positive Output Voltage 
Vin 210 mVdc, 0 = Ips 0.5 mA 









Negative Output Voltage 
Vin 2-10 mVdc 











Strobed Output Level 


< 
Vstrobe = 9-3 Vee You(st) ee 
Output Sink Current mAdc 
Vv. 2-10 mV, V 20 
in out 
Strobe Current 
Vv = 100 mVde mAdc 
strobe 


40 
40 
12 
8.6 
ih 3.9 













Input Common Mode Range 
V- = -7.0 Vde 


Response Time 


Vp =5.OmV+V,, 








Strobe Release Time 





Power Supply Current 


Vv =0 Vde 
out 


Power Consumption 
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MC1711 (continued) 


TYPICAL CHARACTERISTICS 


FIGURE 1 — VOLTAGE TRANSFER 
CHARACTERISTICS 





Vout. OUTPUT VOLTAGE, (VOLTS) 





—2.0 
“10 -80 -60 40 -20 0 20 40 60 80 10 
Vin. INPUT VOLTAGE, (mV) 


FIGURE 3 — VOLTAGE GAIN 
versus TEMPERATURE 








Avot, OPEN LOOP VOLTAGE GAIN (v/v) 





—60 -40 -20 0 20 40 «60 80 6100 «©6120 ©6140 
Ta, AMBIENT TEMPERATURE, (°C) 


FIGURE 5 — VOLTAGE GAIN VARIATION 
WITH POWER SUPPLY VOLTAGE 





Pp, de POWER DISSIPATION (mW) 














-60 -40 -20 0 20 40 =«60 80. 100 120 140 
Ta, AMBIENT TEMPERATURE, (°C) 


FIGURE 2 — INPUT BIAS CURRENT 
versus TEMPERATURE 


INPUT BIAS CURRENT, uA 











Ta, AMBIENT TEMPERATURE, (°C) 


FIGURE 4 — RESPONSE TIME 
FOR VARIOUS INPUT OVERDRIVES 


Vte+2V 








(VOLTS) 
N 
S 










Hee sae 
See Teter 
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Side - 


0 


Vout: OUTPUT VOLTAGE y,, INPUT VOLTAGE (mV) 





1 
S 
So 


FIGURE 6 — STROBE RELEASE TIME 
FOR VARIOUS INPUT OVERDRIVES 


Vout OUTPUT VOLTAGE STROBE VOLTAGE (VOLTS) 
(VOLTS) 


t, TIME (ns) 
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MC1711 (continued) 


FIGURE 7 — COMMON MODE PULSE RESPONSE 


CMVj,, COMMON MODE INPUT VOLTAGE 
(VOLTS) 





Vout OUTPUT 
VOLTAGE(VOLTS) , 
o 


20 0 20 40 60 80 100 «120 «140, s«160—Ss«1180 
t, TIME (ns) 


FIGURE 9 — SERIES RESISTANCE 
versus MRTL FAN-OUTS 
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Vout OUTPUT VOLTAGE {VOLTS} 


Vout: OUTPUT VOLTAGE SWING (VOLTS) 
Nn 
o 


FIGURE 8 — OUTPUT PULSE STRETCHING 
WITH CAPACITIVE LOADING 


stra iE 

(Aisa 
CHA, FINN Stat 
PUNO 








t, TIME (ns) 


FIGURE 10 — FAN-OUT CAPABILITY 
WITH MDTL OR MTTL OUTPUT SWING 









LZZZ4 ACTUAL OUTPUT 
SWING 
: eae 





WWE FQ 


x 


MITL, MDTL 


1or2 
FAN-OUT CAPABILITY 





SS 





; 


DUAL DIFFERENTIAL 
COMPARATOR 


SENSE AMPLIFIERS 





MCI711C 


. . designed for use in level detection, low 
level sensing, and memory applications. 


Typical Amplifier Features: 


e Differential Input 
Input Offset Voltage = 1.0 mV 
Offset Voltage Drift = 5.0 uV/°C 


@ Fast Response Time — 40 ns 


© Output Compatible with. All Saturating 
Logic Forms 


Vout = +4.5 V to -0.5 V typical 


© Low Output Impedance — 200 ohms 


CIRCUIT SCHEMATIC 


STROBE 1 SO @®f[Elostrose 2 


910 


INVERTING 
INPUT JL 


NON-INVERTING 
INPUT 1 





Lead 5 connected 


CASE 93 
(TO-116) 
“we Py SUF F i] x 


CASE 72 
(TO-91) 
“FE SUFFIX 


CASE 71A 
“G" SUFFIX 


MAXIMUM RATINGS oe = 25°C unless otherwise noted) 


Power Dissipation (package limitation) 
Metal Can 


Derate above T A 


= 25°C 
Flat Package 
Derate above T 
A 
Plastic Package 
Derate above Ta= 25°C 


= 25°C 


Storage Temperature Range 
Metal Can and Flat Package 
Plastic Package 





3 
sTROBE 1 @figlo 


INVERTING [ 
INPUT 11 
© 


3 
NON-INVERTING ! 
ee INPUT 1 I 


eae RTING 
INPUT 2 


NON-INVERTING 
INPUT 2 


51 
NON-INVERTING | 
INPUT2) | 


@EBJeno 612 @]J610 ovteur 


Number at end of terminal is pin number for plastic package. oO contains pin number for flat package. O contains pin number for metal can package. 
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MC1711C (continued) 


ELECTRICAL CHARACTERISTICS (each comparator) v* = +12 Vdc. V~ = —6.0 Vdc. T, = 25°C unless otherwise noted) 


Characteristic Definitions 





out 


Vout = 1-4 Vde @ 25°C 
Vout = 1-5 Vde @ 0°C 
Vout = 1-2 Vde @+ 70°C 





Characteristic 


Input Offset Voltage 
CMV, = 0 Vdc, Ty = 425°C 
CMV, # 0 Vdc, Ty = 425°C 


CMV, = 0 Vde, T, = 0 to +70°C 
CMV. #0 Vdc, T, = 0to +70°C 
in A 


Temperature Coefficient of Input Offset 
Voltage 





Input Offset Current 
Vat = 1.4 Vdc, Ty 
A art = 1.5 Vde, Ty 
Vout = 1.2 Vde, Ty 

Input Bias Current 

Vo =1.4Vde, T, = +25°C 

ut A 


° 
° 
Ty oc 


Vout 7 1:5 Vae, 
Vout 7 1:2 Vde, T, = +70°C 





Voltage Gain 
T KO 425°C 


Ty = -55 to +125°C 





Output Resistance 





Differential Voltage Range 


Positive Output Voltage 
Vin 210 mVdc, 0 S148 0.5 mA 


Negative Output Voltage 
Vin 2-10 mVdc 





Strobed Output Level 


< 
V strobe 20.3 Vde 


< 


| 3] HY 





Output Sink Current 


V.. 2-10 mv, V_, 20 
in out 





Strobe Current 


V strobe = 100 mVde 


Input Common Mode Range 
Vv" = -7.0 Vde 





Response Time 
V, =5.0mV+V., 





Strobe Release Time 





Power Supply Current 


Vv 20 Vde 
out 





Power Consumption 
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MC1711C (continued) 


TYPICAL CHARACTERISTICS 


FIGURE 1 — VOLTAGE 
TRANSFER CHARACTERISTICS 
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Vout OUTPUT VOLTAGE, (VOLTS) 
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FIGURE 3 — VOLTAGE GAIN 
versus TEMPERATURE 
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FIGURE 5 — VOLTAGE GAIN VARIATION 
WITH POWER SUPPLY VOLTAGE 
150 
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Pp, dc POWER DISSIPATION (mW) 
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FIGURE 2 — INPUT BIAS CURRENT 
versus TEMPERATURE 
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FIGURE 6 — STROBE RELEASE TIME 
FOR VARIOUS INPUT OVERDRIVES 
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MC1711C (continued) 


FIGURE 7 — COMMON MODE PULSE RESPONSE FIGURE 8 — OUTPUT PULSE STRETCHING 
WITH CAPACITIVE LOADING 


40 


I ~ 








CMVin, COMMON MODE INPUT VOLTAGE 











Vout. OUTPUT VOLTAGE (VOLTS) 
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FIGURE 9 — SERIES RESISTANCE FIGURE 10 — FAN-OUT CAPABILITY 
versus MRTL FAN-OUTS WITH MDTL OR MTTL OUTPUT SWING 
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STEREO PREAMPLIFIERS 


DUAL STEREO PREAMPLIFIER 


MC1303P 





. . . designed for amplifying low-level stereo 
audio signals with two preamplifiers built into 
a single monolithic semiconductor. 


Each Preamplifier Features: 
@ Low Input Noise Voltage — 0.5 nV typical 
@ Large Output Voltage Swing — 4.5 V rms min 


@ High Open-Loop Voltage Gain = 8,000 min 
CASE 93 
(TO-116) 


@ Channel Separation = 60 dB min at 10 kHz 
“P" SUFFIX 


© Short-Circuit-Proof Design 





MAXIMUM RATINGS (T, = 25°C unless otherwise noted) 


[ang TS Vas 






vt +15 Vde 
Vv" -15 Vdc 
Power Dissipation (Package Limitation) 415 mW 
Derate above 25°C ; 3.3 mW/°C 
Operating Temperature Range 0 to +75 


CIRCUIT SCHEMATIC EQUIVALENT CIRCUIT 






INPUT LAG 1 OUTPUT LAG 1 
12 


NON-INVERTING 
INPUT 1+9 0 
—80 OUTPUT 1 
INVERTING 013 
INPUT 1 


V" 7° 
OUTPUT 2 


INVERTING oh 


INPUT 2— 6° 


+50 
NON-INVERTING 
INPUT 2 


4 
INPUT LAG 2 OUTPUT LAG 2 
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MC1303P (continued) 


ELECTRICAL CHARACTERISTICS (Each Preamplifier) (Vt = +13 Vdc, V~ = -13 Vdc, 
Ta = 25°C unless otherwise noted) 


Characteristic Definitions (linear operations ) Symbol | Min | Typ Max | Unit | 


Open Loop Voltage Gain AVoL 8,000 | 10,000] 12,000] V/V 


Output Voltage Swing 
(Ry = 10 kQ) 


Input Bias Current 


I, +1 
IT = 152 
b 2 


Input Offset Current 
(ig =H - Ty) 


Input Offset Voltage 


DC Power Dissipation 
(Power Supply = +13 V, Vout = 


Channel Separation 
(f = 10 kHz) 
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MC1303P (continued) 


TYPICAL PREAMPLIFIER APPLICATIONS 


FIGURE 1 — MAGNETIC PHONO PLAYBACK FIGURE 2— BROADBAND AUDIO AMPLIFIER 
PREAMPLIFIER/RIAA EQUALIZED 


820 pF 


1.0 uF/3.0 V 1.0 HF/3.0 V 


O OUTPUT 


25 wF/3.0V 


Voltage Gain: 40 dB (100) @ 1.0 kHz reference 
Output Voltage Swing: 5.0 Vrms 





+ 
S 
Ss 











a 
3S 





° 


Ay, NORMALIZED 
VOLTAGE GAIN (d8) 


100 1.0k 
f, FREQUENCY (Hz) 





SUGGESTED POWER SUPPLY CIRCUIT 


Vin *Vec 
2 Q1 uF 4 
f, FREQUENCY (Hz) 2 a venalie 
TYPICAL PERFORMANCE CHARACTERISTICS & G Select series R by 
Voltage Gain 34. dB (50)@ 1.0kHz == ailgwina 1 lady for: 
Input Overioad Point : 100 mVrms @ 1.0 KHz = 21 0.1 pF a af a aac ual 
Output Voltage Swing: §.0 Vrms @1.0 kHz @ 0.1% THD. ‘eamplifier 
Output Noise Level Better Than 70 dB Below 10 mV Phono -y 
Vin cc 


























Ay, NORMALIZED VOLTAGE GAIN (dB) 


input (Input Shorted) 








" in/s 1,0 nF/3.0 V 
TAPE HEAD IN @) 























Ay, NORMALIZED VOLTAGE GAIN (dB) 


15 uF/3.0 V 





C= 1500 pF for 3 3/4 ins 
C= 910 pF for 7 1/2 in/s 

























































































300 ©6500 1000 3000 5000 10,000 20,000 Voltage Gain: 35dB @ 1.0 kHz 
f, FREQUENCY (Hz) Output Voltage Swing: 5.0 Vrms 
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MC1303P (continued) 


FIGURE 4 — POWER DISSIPATION versus FIGURE 5— OUTPUT LINEARITY 
SUPPLY VOLTAGE 

















Vec=+ 13¥ 
Ay = 100 
f= 1.0 kHz 

R_ = 100k ohm 








Pp, POWER DISSIPATION (mW) 








THD, TOTAL HARMONIC DISTORTION @ 1.0 kHz (%) 





\V+1, |V~], SUPPLY VOLTAGE (Vdc) 





Vout, QUTPUT VOLTAGE (V rms) 


FIGURE 6 — INFLUENCE OF OUTPUT LOADING 














Voc = £13 V 
OR 
Ay = 100 =e 
£= 1.0 kHz 
Re = 100k2 
Rg = 1.0k2 

















Vout OUTPUT VOLTAGE (Vrms) 








R,, LOAD RESISTANCE (k ohms) 


NOISE CHARACTERISTICS 





FIGURE 7A — INFLUENCE OF SOURCE FIGURE 7B — INFLUENCE OF VOLTAGE GAIN 


RESISTANCE & BANDWIDTH 
1000 


on 
i=) 
i) 


a 
S 
Ss 


400 





& BANDWIDTH 














&n out OUTPUT NOISE VOLTAGE (zV) 
&n gut, OUTPUT NOISE VOLTAGE {xV) 
3 
i—) 





100 200 500 1000 2000 5000 =: 10,000 10 
Rg, SOURCE RESISTANCE (OHMS) 
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100 
Ay. VOLTAGE GAIN (V/V) 


ADDITIONS AND MODIFICATIONS 
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ADDITIONS AND MODIFICATIONS 
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